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ABSTRACT 



tfith the end of the^ bracero prograa after 1965, a aajor 
change began in the growing, harvesting, and processing "of 
.tomatoes in California. * The necessary research for this 
shift had been conducted over se-veral decades. With the 
shortage of harvest laoor, a draiatic transition occurred in 
tomato production and in the structure of t^e, harvest Labor 
force. 

, This study examines the transit ion - in detail and 
'considers the social consequences that resulted. These 
were: (1) concentration of tomato production in, ^f^e state 
of California; ' (2) concentration in the nuaber of growers k 
and increased specialization; (3) a geographical . shift in 
tomato production within California; . (U) X.he developEent of. 
price bargaining for tciaato .growers ; (5) sharp changes in 
*the structure of the harvest labor force; (6) the 
introduction of a systea of factory-like production while 
aaintaininq primitive employment relationships. 
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This study lo the second in a taree part research 
project or. the social erfects of research in agriculture. 
1 hfc:? iiLst element/ Social Siee£wa lkersi_ Scieatitic and 
lechnoiociical iie^earch in Caiinornia A^jr iculture (friedland, 
1974), examined the lack'ot reflection on the consequences 
^of research in agriculture and proposed a strategy geared 
toward developing methodologies to facilitate accuracy in 
prediction and evaluation of the social effects of 
scientific research. Tne liociaJL Sleepwalkers paper argued 
that> ]ust as agr icult.ural research has made prior 
contriDU tions in the development ot basic and applied 
scientific knowledge, the time is now optimal for.siailar 
developments in predicative and evaluative capabilities^ 

Tins second 'report involves a case study of the social 
.efiects of system change in toiaato production in California. 
After being introduced in 1961, as a result of the end of 
the bracero program in 1^64, tomato harvesting shifted 

tramaticaily froiD laD,cr intensive hand harvest to machine 
arvest.'^ The necessary research that j)receded this sdift 
and that subsequently tcllowed was conducted almost entirely 
through the College of Agriculture ot the University of 
California, Davis. The social consequences ot this shift 
have never been examined in any detail and are reported in 
this paper (1 ) . 

A third report, in prog re 3:5, considers the case of a 
commodity ii> which^ne basic research for a major shift in 
prod ucti on te.chnolog y ib now almost completed. Phis study 
will focus Qn the potential social effects of the mechanical 
lettuce harvester ; the study represents *an attempt to 
develop predictive ^capability oy examining, within the 
limits ot the time allotted to this research, a hypothetical 



(1) Two earlier reports have -dealt w^th other features of 
the tomato harvester. Schmitz and Seck'ler (1970) have dealt 
with .the economic benefit:^, ot the tomat o 'harvester altjiough 
without examining who benefitted. Rasmussen (1 968) has 
discussed tde technical features of the harvester and of the 
maciiine- iia|jvestai)le variety cf . toma'to. 



case study (2)., In developing the lettuce preaiction, the 
intent will be two-fold:, first, to make some predictions as 
to social consequences that can be tested if and when the 
transition to machine^ narves t ana, handling is made; ^'secondr 
to implejae^nt the intent of tae first report by delineating 
elements necessar.y to making predictive statements. 



(2) In a aore modest way, this' third report follows a 
pattern similar to Salz (1955) who attempted an examination 
ot tne procejss of socxal cnange that oi^ght develop with the 
introduction- of industrialization to an Indian population in 
Ecuador^ 
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INTRODUCTION 



Years ago, 'when growers, of tomatoes wanted reaove a 
tomato from its ' vine, they hired "hands" to move down the 
rows of plants, inspecting the fruit by eye, reaching over 
to piucK t^e fruit, placing it by haud in a box before the 
contents were carried to tracks, transported to a cannery, 
processed and sealed ia^ a can.. Nowadays^ except for a 
sorting process which stiii requires human beings to choose 
between pfcoperly ripe tomatoes and immature, overripe or 
damaged ones, the ^ntire process handled by machines. 

This report c6ncerns that machine, the tomato harvester, and 
the process oy which an a^ppropriate tomato and an 
appropriate machine 'were developed as counterparts. 

V Such feats occur all the time in ou-r technological 
world. But the social consequences that derive from such 
.changes remain largely a mystery except as historical 
perspective permits an understanding of what really 
happened. 

\. 

uospite some attempts m tne natural science and^social 
science .worlds to develop a Letter sense of soci<^l * outcomes 
(Friudlaua 197^4,4-5), we continae to rely on nistory to 
provide the perspectiv.e necessary to understand the 
consequences' for the social ' order of an invention, d 
technological development, or a series of scientific events. 
Iho' Wright Brothers were unconcerned about the effects of 
airport construction in New YQrk City; all they wanted to 
do was fly. Henry Ford neve'?^^ envisioned the automobile 
orientdti^on of the city cf^i^os Angeles;, he simply wanted to 
build automobiles efticiently. And Thomas Edison surely 
never contemplated the environmental consequences of strip 
mining to the Navaho plateau or Appalachia when he harnessed 
electricity in a unique and new way. u 

For each monumental scientitic' -development that has 
shaped human society and environment there are hundreds ot 
medium- to smaller-scale ones. Some of -these developments 
have Deen studied; most simply occur^ aliost unnoticed. 
The structural effects of 3uch change are, perhaps, finally 
experienced tnrough accretion, fcti •Example, £)y experts in 
employment trends. They ace also experienced by tl/ose who 
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ace replaced in employment ds personal difficulties- or 
tragedies. 

This report deals vitK .one such historical 
reconstruction — exaiDiiiing the social consequences ot d new 
system ot harvesting and processing tomatoes. ifhile 
studying tae conaitiops leading up to the development of 
this new system,- this report is oriented to specifying 
social outcomes of this technological transition. Perhapts 
even more important, this report is intended to be part of a 
longer-range study concerned with developing a means for 
predicting social outcomes of scientiiic and technological 
research. This long-range goal is ia*et through the present 
study only in the sense tnat we believe ' a better 
understanding of predictive capabilities is feasible by 
studying the past and developing a means to assess the 
factors present in tr'anslating scientific and technological 
development^ into reality. The case study, in ot4ier words, 
will hopefully provide grounds for more general analyses. 

" This report begins with an examination ot the ubiquity 
ot processing (3) tomatoes. Atter showing how important ^ 
tomatoes are as a t:rop, we set out the way in which tomatoes 
proceed troni seed to can. Chapter 2 analyses tomato 
production historically, showing the factors that created 
the search for a new harvesting system based on a machine. 
It also studies the actors ^i nvolved and tl^eir motivations, 
and the role or the tomato growers and their organization. 
Chapter J examines now w'orK is organized and laboi: recruited 
for tne harvest. Chapter 4 summarizes specific social 
consequences produced as a result of the transition to the 
machine; readers intereoted solely in these consequences 
are adVj.seu.to turn directly to this chapter. * ' 



(3) 'This tetoi is used to descriue tomatoes intended to be 
piocesse'd before use oy consumers, primarily througxx 
canning, although other forms of prpcessing ^exist. 
Processed tomatoes staiKl iq contrast to fresh aarket 
tomatoes, e.g., those that are consumed in their taw state 
or processed by 'consumers themselves. This report deals 
solely with processing tomatoes and any refeiTences 
henceforth, unless specifically designated "fresh-market", 
will be to processed tomatoes. 
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CHAl'TER ONE 

TOMATOES AS bUB VEf< SI VE: THE.Y GET^ INTO EVERYTHING 



The Signif icdnce of Toaatoes 



Tomatoes are pervasive in the food industry: there are 
vast numbers of products based predominantly on toaatofes or 
usiag then as an ingredient in t-he tinal product* Toaatoes 
are processed for so many different foods that most people * 
rarely consider tae quantity of toaatoes they coasume* 
Althouqa it is obvious that tomatoes arfe in use and 
immediately recognizable in products such as tomato _ sauce, 
stewed tomatoes, catsup, tomato paste, and tomato soup, 
tomatoes are used in many otner foods, enchilada sauce, 
frozen pizza, frozen stuffed cabbage, and canned lasagna, to 
name only a few. When buying food extenders such ^s 
Hamburger Helper, tomatoes are not the consumer's concern, 
yet "tomatoes aie essential to many "easy to prepare" foods. 
The riumbers ot foods that show tomatoes as a prime or major 
ingredients are only a fraction of the products in which 
tomatoes actually appear. <^ 

Consequently, tomatoes have a tremendous economic 
impact. They are important not just to processors that can 
them like Campbell*, Hunt, Contadina, Ragu, and Del Monte; 
they are vital to many companies in the food production 
business. Pizza chains must get' their tomato sauce and' 
hamDurger franchises their catsup. Pood pet'ailer^s such as- 
Sat,eway and A&P sell tomato products under their own label 
that they have purchased from a processor. 

Thus the price and volume of tomato production ar^^ 
matter^i of moment for vast segments of the food production 
system and involve millions of dollars annually. Tomatoes 
are, in a word, big easiness even if they never mak^,-^ 
Fortune's 50C columns. 

The impressive evidence ot the financial impact of. 
tomatoes is seen in the role they play in California 
agricult;ure. In 1972, tomatoes earned over $153 million for 
California,, second in veqetaoie product ion only to lettuce 
which earned $182 million (California Crop and Livestock 
"Reporting Service 1973, 18) . California dominates tomato 
production in the United States: in the late 1950s, as 
Table 1 on pjtge 2 shows, California had less than half of 
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DestdiKinq The kily Tcaato 
Chapter One 

^^oencd's acreage; in the early 1970s, over two-third^ of 
u\s. tomato acreage^ was in California, SimiarXy, 
Cdlilornia ' s share or U*S» tomato tonnages has also 
increased. As Table 1 shoys; Calitornia productivity has 
always been higher than the, rest ot the United States in 
this crop, a tactor that tids contributed to making the state 
a doainatinq force in processia^j toaato production. Tais 
domination has procaoly been consolidated and confirmed by 
the introduction or the machine harvestable tomato and the 
mechanical tomato harvester. ^ 

Althougn CaiitorLia as a state is affected by tomato 
production, signiticant prod act ion of tomatoes does not 
occur statewide. Tomato production, l^ke so much of other 
projjuction and particularly agricultural production in 
California, is heavily concentrated in a small number of 
counties. Some of the countK^s involved in the production 
of processing tomatoes ha ve had their roles and 
contributions changed sinco the appearance of the harvester. 

The changes in tomato production counties in California 
dre shownNin Charts 1,^ and 3, and Taole Z on pages 
Ihesel^eveai that tomato production was largely concentrated 
originally ^ in two counties, San Jpaquin and Yolo. With the 
development ot the mechanical toaato harvester and its 
^^a^eptance by growers after 196a, production has shitted. 
San Joaquin County, originally the largest growing county, 
declined steadily after 1967 until it became third in rank 
in 1972. Yolo 'County, originally an important growing 
county, ha,s now reached the top rank in production. Perhaps 
even more interesting, however, Kave oeen the changes in 
Fresno Vounty, originally an area of negligible production, 
dnd San Benito County. Fresno County's growth in production 
has been substantial as' the county emerged, largely ad a 
result ot the availability, of cneap water Viwi the tomato 
harvester', as an area of aaocmous acreages. San Benito 
county, as a result of its weather, has increased 
continually in importance since tomatoes can oe produced 
there late in tne growing season to feed the rrmt to^ the 
canneries^ after most otner crops have been process-ed and 
since these tomatoes aro better for canning as whole 
tomatoes than in other production areas. 

Tomatoes, therefore, while an important crop in terms 
of acreages and dollar value, are also highly concentrated 
geographically. To this spatial concentration has been 
added the taCtor or grower concentration. Prior to 'the 
introductibn ot the tomato harvester, about 4000 growers 
produced tomatoes in California. In 1972 thl-s number had 
declined to less than 700 although acreages and tonnages had 
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TOfffms, N:nLW£Z, A/0 YIQi)S(TO(ls/ACRE ) 
KEY PRODUCTICXi COUtmCS, CALirORfUA 1X1-107^1 





SAT. J(V»:XjIN ca>\TY 



i 



TOES 

(00) * 



1961 1 


033 


413 


15j3 


1962 1 


880 


481 


18*3 


196 3 


669 


355 


le.^ 


L964 


804 


398 


20.2 


1905 


708 


342 


20.7 



821 
836 
1015 
660 
597 

607 
641 

730 



41S 
473 
454 
321 
250 

274 
266 

286 



19.8 
17.7 
22.4 
20.6 
23.9 

.22.2 
24.1 

25.3 



(000) 



(00) 



47 

211 
222 
519 
333 
246 

528 
694 

901 



25 

i55 
157 
270 
138 
115 

228, 
263 

362 



in. 8 

19.6 
14.1 
19.2 
24.1 
21.4 

23.2 
20.4 

24.^^ 



(000) 



915 
1035 

'1320 



YOLO oxnrn 



(oo; 



380 
408 

592 



TONS/ 
ACPJb 



401 


257 


1^15.6 


034 


328 


19.3 


512 


255 


20.1 


064 


300 


22.1 


409 


240 


19.5 


535 


257 


'20.8 


530 


314 




765 


357 


n.l 


715 


305 


23.4 


871 


349 


25..0 



24.1 
25.4 

22.3 



SUITE? COUh/TY 



TONS 
(000) 



(00) 



TONS/ 
ACRH 



117 


71 


16. 5 


169 


83 


20.4 


122 


59 


20.7 


108 


71 


23.7 


113 , 


55 


20.5 


176 


82 


21.5 


158 


102 


1 J. J 


329 


158 • 


20.8 


208 


87 


23.9 


213 


85 


25.1 


277 


106 


26.1 


414 


153 


27.1 


485 


210- 


23.'2 





SOmX) COUVTY 


s;ow^3nr) oout/ty 


SAN- HENTK) OOUmV 


YEAR 


TONS 




TCNS/ 


TONS 




. TCr«/ 


TONS 


ACRES 


TONS/ 


(000) 


(00) 


ACRE 


(OOC) 


(00) 




(000) 


iOO)' 


A<p^ 


1961 


149 


105 


14.2 


212 


130 


16.3 


68 


33 


20.6 


1962 


248 


134 


18.5 


256 


141 


18.2 


96 


49 


19.6 


1963 


155 


80 


19.4 


178 


*)1 


19.6 


74 


28 


26.4 


- 1964 


i^J3 


7^) 


24.4 


2ie 


105 


20.6 


. 72 


28 


25.7 


1965 


181 


90 


20.1 


152 


73 


20.8 


68 


26 


26.2 


196^ 


197 


9^ 


20.5 


175 


91 


19.2 


120 




25.5 


1967 


163 


92 


1.7.7 


165 


91 


18.1 


162 


64 


25.3 . 


1968 


332 


148 


22.4 


260 


12? 


21.3, 


181 


65 


27.9 


1969 ' 


255 


114 


22.4 


199 


101 


19.7 


138 


56 


24.6 


1970 


244 


108 


22.6 


155 


05 


23.9 


174 


66 


26.4 


1971 


321 


132 


24.3 


148 


62 


23.9 


157 ^ 


66 


23.8 


1972 


364 


152 


23^^ 


159 


07 


23.7 


190 


68 


27.9 


1974 


400 


225 


20.5 


161 


70 


21.2 


220 


97 


22% 6 



Source: dXifomia TVmatQ Gr(>^ 
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iiiCreaseJ *. cont inua liy (Holt^, Oct. iy72) . In 1 973', the 
iiuaijers or qroweis dropped again to 611 (Holt, Feo. 197Jf)* 
Ihus, wniie Caiirornia * s tonnages increased between 1962 and 
1 973 oy 51% ahd aAeaqes ii;credsed by '23%, the auaiber or 
qrowers declined .to approximately one-sixth' of what it had 
been. Inis concentration prjcess has been produced in 
considerable p*a'rt/ oy' the larger investments necessary to 
enter tomato production, especially investments xji equipment 
since d tomato harvester ' currently posts approximately 
$65,000. Concoir tra t ion • is also a proauct of the increased 
cara and management taat mechanically ha rvested . tomatoes 
require in contrast to tne. forms of cultivation and harvest 
or nand harvested tomatoes. because the harvester operates 
more etticientiy on large rather than small parcels of land, 
larger growers have been aole to remain in tomato production 
while s.maller owers have had to shift to other crops, 
ihis feature "has also led to concentration of tomato 
growero. " 
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Tomatoes; From Seed To Can 
Decision- to Grow 

I 

Agriculture" is usually viewed and accepted as a high 
risk b-usmess. When examined closely, however, particularly 
m the context or its most modern ^and rationalized .forms, 
aitnouqh a great many hazards oxist, within the Droad range 
6t options j^vaiiable in agriculture some options are less 
* r-asKy than others.* In -addition it might be noted that the 
gtiararter ot agricultural risks are fluid in that they 
manliest themselves at specir'ic periods in tne production 
cycle. There are odvious trouuie areas with the potential 
to erupt in the middle of a crop. These erases include 
wea^tncr, pests, diseases, iDechanicai failures, human error, 
or Dad luck (e.g., unforeseen circumstances that cannot be 
planned for) . 

'It^fi most Dasic gambles taKen by growers are those about 
which crops to grow. Once tne decision to grow a specific 
crop is made the probleas multiply and, without skillful 
handling, can wreax havoc. 

^/^ Tnere are numerous variables involved in a grower's 
decision to plant ^ a given crop. A grower who focuses 
production on tree crops or vines makes a ^substantial 
commitment in several ways. From planting to harvest (and 
therefore to the tio* when returns oegin on investments)-, 
time ana expenditures will be spent with no return. During 
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the time bef ore ' harvesting can Deqin, the oarket . value of 

the crop may rxse pr piivnmet; disease^^or pests may wipe out 

sections ot ^n orcnard o-r vineyard;, drpught, fire, flood, 

or vandals may lay waste to trees 0r vines. A decision to 

grow a crop \<ith the chafactef lotics ' ot fruits, nuts, or" 

grapes- is a long-range commitment to a highly inelastic 

situation. Ciice planted, there* is little going back. 

* ♦ 

'In contract, there are extremely volatile crops such as 
lettuce. Grown on a year-to-year basis, a field committed 
to lettuce one year may be shifted the next and replaced oy 
alternate crops. Or, if returns are good, additional 
acreages of lettuce can be planted. Adding to the 
elasticity of lettuce is the fact that it is not 
"pre-contracted" and is sold in *^n open market that is 
highly speculative. 

Tomatoes fall between- these two extremes-- the extreae 
of long-range commitment to a crop for many years and the 
.highly speculative characteristics of an open market that 
c^n cnange literally from nour to hour. 

Although a tomato grower can pull out of- the crop at 
the end of the season or increase acreage of tomato 
plantings it the demand, makes it worthwhile, the to-aato 
grower does not have on-the-spot market control and is faced 
witn the commitment to a very temperamental crop. Most 
growers tnerefore grow most tomatoes under contracted teras 
arranged with processors. 

while the. public demand for tomatoes as a processed 
food IS great, the growers* customers are not the public 
directly but the processing companies, organizations such as 
Del Monte, Cal can, Ragu, riuat, and many others. These 
proQessors sell to tne puolic or to smaller companies wno 
produce tdmato products under their own label. Each 
processor must predict the tomato volume necessary to till 
an expectea demand tor tc:iiato products six months to a year 
before the rruit is harvested and the canneries go into 
production. Once they \have estimated their needs, 
proqe^ssors begin to negotiate • contracts with growers 
specirying a pLice per ton lor a specific number of acres, 
witn the expectation that eacn acre will produce'^' a 
predictaole tonnage. 

nost contract r.egotjia^tions are completed and firm 
commitmeiits are made by the signing ot thd contracts by 
mid-January although contracts may not be signed, ip some 
cat,es, until much later/ Field agents of the processors 
spend the months Detween the tail closing of the season and 
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mid; January keeping in contict with growers and purbQing 
negotiations. These negotia tions* a re intricate aftaiis that^ 
remind the OLserver ot trie p.sycnoiogy often toun<l in poKer 
and other games or c nance and oargaining capability. * 

Once t^e contract is signed the grod^r is committed to 
planting a . specified acreage for a "fair** price. The 
"tdirness" of the price is a subject ot auch debate • arid 
dii>sension. In the p(ist, with a great maiiy tomato groH,er^ 
and a relatively small numuer of processors, gro.wers tended 
to oe vulneraole to tne ouperiof information system 
contLolled oy the canners. The creation or the Caliiornia 
Tomato browfer;:> Asoucia tioi* ^ (CTJA) lepresented one device oy 
whi<in growers aeveioped Detter miormation sources abQut the 
"going price" temg ottt^reu by processors. 

^Eowinci the Tomatoes 

once the cor. t r</ct is^ sigi^ed the grower mus't Degm 
preparations lor planting. This involves a complex planning 
process related to the delivery schedules specified m, the 
contrac't as well as decisions aoout fields. After this 
comes the actual preparcttion of tne fields, planting, 
weeding, pest control, and th,inning« Throughout the growth 
cycle, irrigation must be conducted on a scnedule determined 
by weather, the needs of the plants, and the relationship of 
the growth cycle to the harvest schedule. Before the 
harvest begins, the grower must have harvest equipment in 
good condition aud a labor supply recruited. Harvesting 
finally gathers the crop which must ce delivered to tne 
procesi^OL on a specified sohedile. The quality of the crop 
invoiveo consideraoie potential for disagreement between 
grower and processor -rlespite tne existence of a 
state-controlled inspection i^ystem and the establishment ot 
inspection criteria througn grower and processor committees. 

What IS perhaps so antis^b^l aoout - tomatoes as a crop is 
the care and nurture t 
hdi vested by mcichine in co 
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ley now . .require because tney are 
ttraot to many other crops. The 
technical inputs necessary for maximum production of high 
quality are substantial. wnen tne harvesting of' tomatoes 
was snirted rrom a sys^e:^ ot -using hands to^one involving 
machines; ^tne tecnuical necessities of tne crop^ require! 
qro'w'ers to increase tne amount of attention qiven ''t^e crop. 

££2^i}£tion scheduling, bcaedulinq for tomato production 
vanes depending cn - the part or the state in which the 
grower is located. -Jn qeneral, the early planting season 
extends from late-'teoruary to mid-April. This will result 
in a naivesting period running trom late July to mid-Auqust. 
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Growers from Yolo county south to the' west side of Jresno. 
County are m this ranqe and constitute the largest number 
of growers. rtidseason planting, wnich tali^s during the 
period t-rom mia-April to mid-May, results iff a harvest 
beqinniiuq in late August and lasting, until the end of 
OctoDer, occasionally into November • ^ The area which this 
encompasses is in San denito County. ih the Hollister and San 
Juan Bautista areas. Some acreages in the King City area of 
Monterey County also fall into this scheduling pattern. 

field trei^arations and £lantina. if the laud nas not 
teen "prepared tor topato plan.ting and irrigation, this work 
IS normally undertaken in the fall of the growing season of 
the year prior to actual planting. Irrigation requires a 
qtadual sloping of levelled land' that is obtained through a 
process ot land planing. Unless irrigation is even and 

* controlled, there will be irregular starts in plant growth 
producing an uneven crop. Jnce ttie land is appropriately 
leveled and before the grower can oegin to plant seeds, 
decisions must oe made aDout the form' and shape of beds and 
the spacing ct rows. Row spacinq is dependent on several 
factors: size or vines, type ' of ^ soil, and method of 
plantinq. Tne variety of tomato being used, the types of 
harvesters being used, and the wi^ith of other farai equipment 
must be considered. Most commonly, growers of 
machine-harvested tomatoes plant in single or twin rows* on 
Deds that are moist and prepared for irrigation* Using 
precision planters, a grower with land prepared as 
previously described will use a third to one pound of seed 
per acre. Seeds are planted in depths ot three-quarters to 
one inch and variation in depths can make considerable 
differences. It seeds are planted too deepiy, the plants 
will not emerge uniformly; if seeds are not planted witn 
sufficient depth, excessive irying will occur (Sims, et..ajLi, 
1968, 9) . 

« 

From the most preliminary operations to the final , 
harveisting operations one crucial factor requires constant 
/dttei.tion: uniformity. lue plants should be distr.iDuted 
uniformly alony the rows if the ^machines, ar e, to harvest the 
maximum yield of d-tield. The roVs and ceds must be uniform 
It tne machine is to move through the field without' damaging 
the plants. The seeds , must , be planted at proper depths or 
there will be sporadic emergence of plants. Throughout the 

• growing process, if tomatoes are to be harvested on schedule 
and maximum yields are to be obtained,, the tomato vines must 
be ready for harvest simultaneously. A large grower with 
several thousand acres of tomatoes does not want all fields 
to ripen at once; once ripe, tomatoes must be harvested 
quickly if quality is to be ensured and v^aste and spoilage 
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Tare to oe avoided* ' Withi.n a yivj^Mi tieid, however, all fmit 
snould neacii maturity oveL a ^s+ujct period. * Duriuj piantiny, 
a <jroweL must bcheaulc plaint mj^ so tnat -not too many tields 

. Will Dt.' leady fol narvost atf tue same time. Not only i^i the 
harvest equipment limited lu tne acreages that can be 
har vei>^Gd aaily, but caiin-er i^js can only handle 1 imited 
qtldntities o£ truit ^ each day*^ Growers must th^relore, 

. deliver tne iruit tc the prooessor accordinq to the schedule 
not only of tne truit itS3lf, but according to the 
processor's schedule as well. 

i/geding^ 2^st control^ thinaAIIi • The qrower^s attentiorl 
now turni> to weeding, pest' control , *dnd thinning. Most weed 
control IS handled by chemicals since hand weeding is an 
expensive process bi^t soare hand weeding is often necessary,. 
Chemical weed control remains one of the weak linKs in 
qrowmq^ or tomatoes tor mecnanized harvesting. Altnough 
agricultural extension autiiorities insist that good weed 
control is possible it ctiemicals a re applied in the proper 
amounts at tlie ptoper times to land whicn has been properly 
cultivated and lo-rrowed, gtowers frequently complain about 
heavy weeds as well as about weeds so similar to tomato 
plants tnat effective weed control agents fail. 

Pest control IS a I'SO raainta ined by chem icals and there 
are various pesticides commonly used. When the tomato 
seedlings emerge, there are about a dozen difterent insects 
that can cause serious damage to t'he plants. " Once the iruit 
appears, fruit and vine damaging insects become a serious 
proDlem. Our field interviews indicate that it is fa^j more 
common tor a grower to sufrer from inadequate weed control 
than trom inadequate pes^t control. 

ir'iants are thinned when they are*still small seedlings 
Vith two or taree "true leaves** exposed. If the tomato beds 
and seedlings are ver> unitorm, mechanical •'^-tenning devices 
can be employed, and tne expense of nand thinning makes it 
worthwiiile xcl the grower to strive tor such aaiformity. 
nhon planted m twin rows xo each bed, the clumps of tomato 
plants are usually spaced nine inches from center to, center. 
Tnese clumps usually consist of / two to four plants. 
Ihinnmq consists ot catting out tne excess plants. When 
emergence taKes place with i rtegula rity, mechanical" thinning 
becomes ^^mpossiole and the- more expensive process of 
t nmninq uy hand^-e.q . , with a crew ot laborers using hoes 
to cno"p out excess plants-"ffl ust be undertaken. 

iJI^certainties of 3rowinc|. Agricultural specialists* 
have devised a multitude of procedures, pesticides, 
herbicides, and otiier devices to assist growers. However, 
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human etror is a lar^je fdietor in any enterprise especially 
wh^ere assessment ot ciiiuatic fluctuations can be so 
crij::icdi, lo nave a successful harvest tae yrower must bf< 
aware at all timers of the conditions of thn rields, the 
-touiatu plants, and of the effects of climatic ctianges, 
louiato qrowin-q, in other words, is a continuous -'operation. 
While agriculture . h^s always been a demanding occupat-ion, 
the growing of crops often becomes more delicate with the 
-introduction ot mechanized harvesting and precision; skill 
•and attenti veness oecome even more necessary. 

Tomatoes represe.nt a challenge to growers because they 
require constant attention and tne cultural practices 
leadinq to Siiccessful harvest are intricate and precise. 
Not only are considerable economic investments in^volved but 
growers must command skillo that were not. Known in tomato 
production a decade ago. 

Docause oi their need lor such care, tne requirements 
of careful planning, watch ruiuess to control growth and to 
keep to a schedule, eitaer tne grower or some person 
representing the grower must uecome a specialist in tomato 
production. This person must aole to recognize problems 
and deal with any crisis or potential crisis immediately. 
If trouble is discoveroa, or iE trouDle seems likely, guicK 
decisions must be made. Each decision must be made not 3Uot 
in terms ,of immediate activity, - but should reflect a. 
continuous ^ awareness of the whole growing process. - Eacn 
step in growth is contingent on previo^us activities and eacn 
step affects future decisioni^ and actions. 

In iiiany respects, the complex integration of different 
elementii ot the growing process make tne' growing of tomatoes 
a concrete implementation of systems analysis since each 
phase is contingent cn all previous phases. The grower must 
Keep the immediate situation and all immediate problems m 
mind wniie paying a*ttention to contracted delivery dates and 
the need for maximum production ot a high quality product. 

Hdr vestincj. Once cultivation and growing are 
accomplished, tne next phase is harvesting. 

At any specific g.eoyraphical location the harvest 
season ranges in length trom four to six weeks. In some 
areas, oecause ot the extensive acreages planted and the 
different planting schedules, the harvest period will be 
spread over a longer period of time. This is particularly 
true in the Yolo County area where the harvest begins m 
mid-Juiy and can continue until November with heavy 
harvesting in July, August, and September. 
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Harvesting moves in a temporal seguence from south to 
north. Early tomatoes are brought in in Riverside County in 
June. Althoi^^gh the acreages here are smaller than further 
north they are important because they begin the flow of 
tomatoes to* the canneries. The harvest then moves to the 
bakersfield area and to ti^e west side of fresivo County. in 
Fresno County the season iformaliy peaks'in late July. The 
main producing areas in Yolo^ San Joaquin^ Sutter^ Solano 
and Sacramento Counties couduct thQ harvest ' from mid-July 
until November. Tl^e harvest season 'ends in San Benito 
County where -the harvest does not begin in seriousness until 
September and continues for a month or more. 

The har.vest begins at a slow pace and then moves toward 
a more intense period of activity. while peaks can 
sometimes be controlled by careful planting and cultivation 
and scheduling^ they are often brought on through a 
^combination ot climatic conditions. If the crop is slow in 
"coming on^" the season will last longer and the length of 
the working day wxli be short. A crew can be expected to 
work anywhere between seven and ten hours on an average day 
under sucn conditions. Once tae season peaks^ the length of 
the working day may extend to twelve hours. 

In some areas where acreages are .extensive and where 
conditions bring on the crop rapidly^ harvest operations 
will run around the clock using two shifts of workers during 
the peak. flost growers prefer to avoid 24-hour operations 
and caro in planning and scheduirng helps to reduce these 
needs. In some cases^ however^ round-the-clock harvesting 
becomes necessary involving a new set of problems for 
scheduling the servicing and repair ot machines as well as 
the coordination ot two shifts of workers. 

At this stage^ large numoers of workers are required to 
staft the Harvesting machines as sorters. The sudden Surge 
in dem\4ud for workers invariably puts strains on the supply 
situation. To help relieve these nee^ds experiments were 
undertaken to develop a sorting process requiring fewer 
workers than the hand sorting done, on the harvesting 
machines. These' experiments involved "central sorting" in 
whicn^ sorting was done in sheds rather than on the machines. 
The machines were run through fields with onlje a few sorters 
to pull out the weeds and-, heavy debris. The tomatoes were 
trucked to a sorting sned rfnere they were dumped into large 
water-tilled tanks. In theory^ the green tomatoes would 
float and the i;ipe tomatoes sink as they flowed-^ with the 
water down chutes to sorting D^its where a final hand 
sorting , process took place. This procedure was not found to 
be effective. Tanks were too smaiJL to allow for effective 

* 24 
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water sorting, and consecjuen tly there was an increase m tue 
number 6t sorters needed. Processors were vdissatist ied wrth 
this system because the increased handling caused ^ truit 
damage. Most growers have dropped central sorting because 
the promised labc?r. savings were not as high' as promised and 
the capital outlay to build the shed, taaks, and conveyors 
was so high. Central sorting is still occasionally employed 
to bring rejected IqjSds up ^to acceptable standards. 

Since the failure of this method of sorting, groovers 
have been resigned to their dependence on tarm labor to get 
their crop in during the short and xtremely active harvest 
period. They feel continually threatened that their labor 
supply will disappear. Every year growers worry about 
having a sufficient labor supply, to complete the heavy 
harvest during a short time. It they begin the harvest with 
adequate laoor, they are afraid that the labor force will 
move pn before the end of the season if the season is 
delayed in any way. Tuey feel ttiat workers have no 
commitment tc completion of the harvest and will move 
accoraing to personal scnedules or economic needs. Research 
is currently underway to eliminate dependence on an 
uncertain labor supply through electronic sorting. Ihis 
process, if successiui, will reduce labor requirements to a 
still-unknown degree. 

Harvesting is currently being ^ affected by another 
technical transition developed in the last few years. This 
involves a shut in the nandling of the tomatoes, once 
harvested, from uins to julk nandling. When tomatoes were 
harvested by nana, 'they were placed lu lugs, boxes holding 
fifty pounds of truit^ With the development of the machine, 
luqs became tooNsmall a unit to hold the volume of fruit 
produced and a procedure was introduced in which the 
tomatoes .were deposited from a conveyor belt into a number 
of bins , hauled on a trailer that ran alongside the 
harvesting machine. Tne bins were shuttled to a ,^taging 
area from which they were stacked by fork-lift on 
tractor- trailers for haulage to the canneries. Recently a 
new change took place as^Dulk gondolas were introduced.. 
These are full sized ^ tra ilers . pulled behind regular 
over-the-road trucks. Shaped somewhat as a rectangular tray 
with a sizeable indentation . in the bottom;*' the gondolas are 
driven into the fields to run alongside the Harvesters, 
Once loaded they move onto the highway to the^ processing 
plants. 

. 

While bulk handling has cut labor costs and handling, 
some drawbacks to this method of hauling exist. The 
gondolas must be filled more carefully than bins since the 
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dystribution ot their- weight can aftect the balance ot the 
trailers when they move at highway speeds/ j:t\ there is any 
^dttiay iQ movement^ the heat held by the toma'^tpes. has grea.tei: 
consequences iii the bulk gondolas than in smaller units/' 
- knd, unless tomatoes are distributed appropriately^ the 
weight ot tomatoes can crush tftose at . the bottom''' of the 
gondola. Despite these drawbacks^ t^he increased advantages 
ot gondola hauling makes'the prospects for^aore of a shift ' 
to thi-s metnod likely m the immediate future. 

kf^^dinci the croj>. betore a grower is paid by the 
processors according to the contract signed atUhe oeginniny 
of the year^ the quality of the tomatoes must be determined. 
If there has been strain between grower and processor during 
the period in which negotiations occurred over prices^ it is ' # 
after the harvest has been completed that growers can 
sust^n signiticant losses if tne quality of their crop is 
judged to be oelow standard. ^The grading of th'e crop, 
theretore, creates tension between growers and processors. 
To resolve these tensions, a grading procedure has been 
developed, conducted at grading stations distributed 
* throughout the tomatc producing areas. Grading is conducted 
by officials representing tho State of California with' 
graders trained at a speciil tomato grading school (4) . 
^i^^ders are trained to sort a subsample selected randomly 
from a load of tomatoes loc detects including mold, worms, 
sunburn, sunscald, and rot. Tomatoes must also oe graded 
for coxor. Inspectors must pay careful^ attention to the 
color of tomatoes, testing the fruit to see if it is too " 
green oc too ripe for procesoing. In addition to a visual 
inspection ^of inaiviaual tomatoes for color, a separate 
technological system exists to determine wnether the overall 
color ot the load is correct. A red-gr^en ratio is 
determined by pulverizing a sajnple ot tomatoes in a 
blender-like apparatus. The jaice is then strained and its 
color is graded. 

The grading procedure creates a continuing controversy 
between the three elements' involved — growers, processors, 
and graders. Growers and processors will have expecte^ 



(4) Following a procedure develo^ed^by MichaeJ, O'Brien, ^ an 
agricultural engineer at the UniVei;sity of California, 
Davis, scoops of tomatoes are removed from the center and 
sides ot randomly selected bins brought by trailers to the 
grading stations. The tomatoes contained in the scoops are 
then judged individually by graders on the assumption that 
the random selection represents the entire population of 
tomatoes in the load (O'Brien, j^t^aii, 19G9) 
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diodqrefeaen ts dt)Out the ^uaxity ot the pack; ^jradersr who 
stand Detween the two other parties, tre^ueatiy catch 
criticism because ot the different expectations -of the two 
other parties. 

Basically, differences develop in two major areas; the 
"OD-jecti ve'^ quality of t/ie pdcK; and the differences that 
aay develop m tomatoes between the tiae they are harvested, 
graded, and delivered to the cannery (5). 

♦ DitterencGs of opifiion about • quality may develop, 
for exaople, over the saspiing process when a load is 
reiected as liOt being up to piapor quality. The grower oay 
believe tnat the guaiity i^ good ana rejection a function ot 
now the tomatoes ^ere oaapied. At times growers may suspect 
that a ioaa is aeficieat out may ho^e, through 
rearrangements, to get the load throujh ^ inspection. This 
can De done by shuiilin^ bias around once a load has been 
reiectea m tne aopeo that in tae new sampling procedure a 
sample ot acceptable guality will oe cdosen. 

**** Ditlerences in tue gaality or the pack between 
harvest, graaing, and the canneiy can ^evelop tor a number 
of reasons. Wnenv^toma toes are harvested in the afternoon. 
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(5) Tue following discussion of differences oetween growers 
and processbrs is itself controversial. Tdis report on 
ditteieiices is based on field ODservations and infornal 
discussions witn various parties involved in th^^rading 
process. Growers and processors formally deny the existence 
of differences or that some of the practices referred to 
i;elow exist at ail. ne heard enough discussion of these 
practices to beiieve that they must exist to some extent and 
that considerable strain exists between growers and 
processors over tne grading proceaure despite the existence 
of an ostensible "neutral" grading system supervised oy the 
State of Caiitornia. 

Thii» report does not attempt to assess the amount of 
differerice in the sense that no attempt has been made to 
assess the degree to which tne practices reported actually 
exist. Robert Holt, (ierieral Manager ot th'e Calitornia 
Tomato Growers Association, iniormed us that only aDout 1.5:% 
ot all loads are • rejected. Growers may report more 
rejection than actually exists; out there can be little 
doubt that inspection and rejection is a contiiluing source 
of grievance to tomato growers. 
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the heat they nold is significantly higher than when they 
are gathered ii* the morning. rieat produces a deterioration 
in the quality of the pacK, Taus, a shipment that may be 
satistactory at the tiae of harvest and at the grading 
station near the fields oay be rejected at the cannery.. 
Since tae average length ot haul is 90 Biles and the average 
lapse tine is seven hours, deterioration in the quality of 
the pacK IS possible through natural conditions. 

beteriora tion oay also occur when a trucKload arrives 
at tne^ canaery on scaedule but caa y have to wait before the 
crop car. oe unloaded. la oUCh cases, growers will seek to 
hold the cctunery responsiule cor the delay in acceptance ot 
the loaa. 



Finally, growers coopiain oruKxeasonable rejections of 
loads by processoi^s or t ^-y^^^'seT^JTr^"^— ^ arbitrarily high 

^ standards when tne ^^eaK/ of, s^son puts overload 

reguireaent s or. tae canneriOb. At such tiaes, growers state^ 
-rrr^vr beliefs that the caaners reject loads not because' 
theirX q uality is, m fact, too low, but because the canners 
are seVmq an "out" troa tneir inaoility to handle the crop 
becauseVof volume while avoiding payijjau^ to the growers 
because nie canners contend the crop is below acceptable 
quality, 

lae gtvading process and the" disagreements iaplicit 
therein reilect interesting elements in the organization of 
tomato prodilfction and the relative degrees of power present 
between the' contending ^jaities.- Basically, the grading 
PLOcess Las tendea to oe dominated uy the relatively small 
auEber ot processors, eich * of whoa commands considerable 
technical knowledge and who can , comaunicate aaongst 
themselves with relative tacility. Thus, the processors 
know what prices they nave to offer difterent .individual 
growers, the state -of the laarket, etc., better than do the 
growers. They also know wnat the flow of froxt will oe to 
canneries. In contrast, individual growers have not oeen 
able to command, this level of intoraation and traditionally 
have not oeei. m close contact with each other with respect^ 
to price and Other lactcrs related to the delivery of their 
crop. Gcowfe/rs have partially resolved their proDleas 
through ' organization and the California Tomato Growers 
Association (CTGA) serveo tne function of a coaaunica ting 
and co.or dina ting ag-e^icy to some degree. The Association is, 
however, a weax instr^aent in that growers have h^^sitated to 
allot It any serious and signitp.'cant functions such as price 
Larqaining, of WaicJ^yoore will.De said later. However, CTGA 
has oeen. able to pressure cor the creation of adjudicative 
instCAimen-talities such as state grading procedures. State 
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qradinq at least removes froa the canner the unilateral 
determination of quality. Thus, wniie grading dafes not 
resolve the controversies between growers and processors^ it 
pldces It in an organizational context through whicii growers 
have slightly Qore power but still less than the processors. 

Once accepted at' the cannery, the final procedures that 
peel, chop, siice,-.>squeeze , strain, and cook the product are 
of little concern to the present report. Froa the decision 
to plant to acceptance by the cannery^ all or the procedures 
discussed have been largely affected by the develop nent of 
the aachine harvestaole tonato and the harvest equipmeht 
itself. While we did not study the consequences of the 
aachine barvestable toaato for the canneries (6), 
knowledgeable people have inoicatea that the changes have 
resulted in reduced labor requirements within the canneries. 



(6) Wnat the effects ^of the macnine harvestaole tomato have 
been for the .reduction of the number of processors from 5a 
in 1958 to less tnan 30 in 197.i3 are^ at the moment, unclear 
(Holt Nov. 1973^ a-5) . 
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CHAPILF TWO 
WAS NOT ALWAYS THUS 



Neither topatoes themselves nor the process by which 
they -are gathered were always as they are today. 

Toaatoes, indeed,, were regarded as a suspicious r-ruit 
only a short tioe ago. Although long acceptable in southern 
Europe, 

It took hundreds of years for the English and 
the French to learn to love the toiaato-as food..* 
And it tooK years tor Americans to do iiKewise... 
Tomatoes first gained d.S. acceptance m the 
bouth... The denizens of Maine were aoong the 
first tc^oake catsup at a tiae when Bost Aaericans 
regarded the tomato not only with suspicion but 
with hostility. (CTG' Dec. 1 971 , 9) 

Ths difficulty cf their cultivation, the short period 
of storability in fresh condition, the probleas of bottling 
or canning tbea, led aany people tq view toaatoes with 
suspicion despite their flavorful and colorful 
characteristics. rtany people older than fifty will reaeaDer 
then parents pressing the en^s of tomato cans for bulges 
created by gases that had developed after canning. Those 
that went in for hone bottling can recall the noise froa tne 
cellar when a bottle of canned tomatoes exploded — and it 
seemed more often to be tomatoes than most bottled 
vegetables. 

ihe change in orientation oy Aaericans towards tomatoes 
can be seen in. per capita consuaption of the fruit. In 
1 930, consumption was ..oniy ten pounds per year . This 
increased in the 1950s to^ about 16 pounds per year (CTG Nov. 
1958, 7) . by 1970, however, consuaption reached 50 pounds 
per year (CTG Sept. 1970, 10; King, gt^aJLj., 1973, 23). The 
increased production to feed these changing tastes have been 
tne result of changing organization of the planting, 
cultivation, and harvest of tomatoes. Toaatoes ^ have been 
very much affected by the changing agricultural labor pool. 
They are a labor intensive crop, highly susc§ptable to 
spoilag-e if there is a delay in harvesting. 

\ 

3u 
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Aqriculturai Labor in Ciiitoruia: 'h Review 



California's solution to tne' prooiein or agricultural 
labor has always, been oasea on an approach" requiring 
extensive importation of large volumes of labor that could 
be readily and cheaply exploited. Aside from the priginal 
Californians, the Indians, a succession of ethnic and racial 
groups were imported f roa outside the country and the state 
to 'provide cheap and plentiful labor (Heizer and • Alaguist, 
1971) . Subjected to a genocidal policy, the Indian laoor 
pool was lost. It was followed by successive waves of 
ethnic iaportation: Chinese, Japanese, Filipinos, dnd 
Mexicans, culminating in an importation policy or southern 
American whites oefore settling on Mexico, as a source of 
continuing supply of c&eap, hardworking labor. 

the importation of Mexican labor was begun most . 
systematically to oeet World War II emergency agricultural 
laoor needs. To sustain this policy. Public Law 78 was 
adopted in 1951 which created what became known as the 
"bracero system" (Galarza, 196t*). This program permitted 
importation of Mexican workers upon certification to the 
Secr^ary of Labor that a- labor shortage exis^ted and thatf 
domestic labor would not lose jobs due to the importation of 
Mexican farm laborers. Bracero labor was cheap aad abundant 
and represented a- "solution" to the problems of agricultural 
labor supply tjiat California growers enthusiastically 
favored. . 

In 1^59, a study oy the Department of Labor fournd that 
the Bracero Program hurt domestic labor and the inevitable 
end of the bracero program became clear. In 1960, James P. 
Mitchell, then Secretary of Laoor, called for amendment of 
PL 7d. The growers, on their part, wanted the^ bracero' 
program to be turned over to the Department of Agriculture, 
a branch of government where their influence was more 
strongly felt, or at least that consultation take placia 
between the Secretaries of Labor and Agriculture.^ Wirile th^e 
bracero program was extended, the demand to end tho program 
in 1964 when it was due to expire was gteat and growers 
began to seek resolutions to tneir problems. 

This change was not an easy one. Grower attitudes 
towards labor had become thoroughly fixed over the decades. 
Traditionally used to tiavinq cheap, abundant, and docile 
labor, most growers felt that agricultural labor required 
little skilly b.ut lots of muscle and docility. Most growers 
(like most peopl?) ' had distinct ethnic prejudices, and 
agricultural hand labor has always been highly ethnic. 
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Because growers tend to be tradit ior^-bound, few looked to 
mecnaniza tion as a possible solution. This was probably 
particularly true with toaato^ growers since the fruit is 
delicate and bruises easily. 

The main approach of growers, therefore, to the 
problems ot the tomato harvest regained directed almost 
entirely to maintaining the supply of bracero labor from 
Mexico. While a few growers and others in the Calitornia 
Tomato Growers Association began looking to mechanization as 
a solution in the 1950s, the bulk ol the growers and the 
CTGA Itself struggled, to the last minute, to renew PL 78 
and maintain the tiow of braceros. 

f 

The Snift to the Machine 

Acto£s ^nd ihe Circumstances 

Tne developaent of a system for mechanized harvesting, 
in retrospect, is seenw^^s a singular success for 
agricultural research (Rasmuaipn, 1968) • While the search 
tor a mechanical system to displace the hand he^rve.st is now 
seen as one in^volving conscious £^nd deliberate policy on ^the 
ispart of researchers, the e ntrre\ process began instead as ^a 
result of the* stubuorn interests of a single person who was 
often regarded as a maverick \within the agricultural 
research establishment. Appropriately honored by--^e tomato 
industry today is G.C. "Jack" danaa as the person wtt^o . 'Jsa ved 
the tomato for Calif orniai" But whery Hanna first btegan to 
consider the possibility of mechanized harvest,^^^e entire 
idea was believed to be ridicalQ^js7"""*"*N^nce joined by his 
co-worker Coby Lorenzen and tlie firB\ developments of 
prototypical equipment were undertaken, the early 
demonstrations were considered by most growers as naive and 
impossiole. 

The development of the mechanized tomato harvest 
system(7) predates Viorld liar II. The sequence leading to 



(7) It is vital to recognize the systemic character of the 
research necessary to develop a machine harvested tomato. 
»Tnree distinct and separate elements had to be developed, 
two of them in tandem. The three elements comprise: \) the 
tomato, 2) the narvesting machine, and 3) the cultivation 
practices. The tomato and machine had to be developed 
together: the cultivation practices were developed once the 
basic proDlens with the , farst two 'elements had been 
resolved. * ^ 
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its development began when Jacx Haana started to worry about 
the labor supply in aspara«jus, «i crop in which he was then 
'working. Hanna reports (interview, June 197^1) that he 
realized the significance of tne diffet'ent ethr^ic groups and 
their necessity for agricultural production. He caoe to a 
belief that the United States would eventually exhaust the 
foreign laoor pools froja whic*! it had drawn the successive 
waves of ethnic recruits for a jri<:ul tural iaoor. Nor did he 
see any solution domestically to the labor supply problem. 
Hanna was ripe tor a new approach to the problem of labor 
supply and a discussion with a grower friend stimulated the 
idea of t;akirg tomatoes as a subject on which to concentrate 
the approach to mechanized harvesting. Hanna reports that a 
. key aotivatinq force in his work was not primarily to save 
labor out *to develop a systea that would be acceptable to 
American workers.' 

In the academic department to which Hanna was attached, 
Vegetaoie Crops in the College of Agriculture ot the 
University oi California, Da v^ this idea was regarded by 
his academic collegues as eccentric. According to Hanna, 
various attempts were made to undermine his interests Dy 
department memoers who believed not only that the project 
was Dizarre but that experimentation in this direction would 
damage the department and its reputation. 

Hanna is, oy personality, a strong-minded person and he 
decided, despite a lack of formal departmental approval, to 
pursue his interests in a machine harvestaDie tomato as a 
matter of personal commitment. During the wartime period, 
Hanna experimented with various breeding attempts to see if 
a tomato could be developed that woul(} be tough enbugh to be 
harvested by a macume. In 19U7, Hanna devoted six weeks of 
leave to touring areas where different types of tomatoes 
were grown and discovered a Redtop^ variety in Geneva, New 
York, that had a number of characteristics that looked 
ptomisioq. Hanna was concerned with developing a tomato 
plant and fruit that had four characteristics: 

1. The plant should have a concentrated, set, e.g., it 
should produce flowers tnat would develop as tomatoes in a 
concentrated period of time. 

2; The fruit should be firmer than existing varieties 
of tomatoes. 

3. The tomato should be easily detachable from the 

vine . 
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4« Tomatoes should ripen unifornly. 

Hanna brought back seeds iron these promising plants 
and continued his plant breeding experinents. ' Despite 
continued objection froa soae of his Vegetable Crops 
colleagues, Kanna persisted in his efforts. By 1947, 
developments had proceded to tne point where the chairman of 
the Agricultural Engineering Department assigned one of the 
faculty members, Coby Lorenzen, to working with Hanna in 
developing a harvester. 

h 

In the discussion which followed between Hanna and 
Lorenzen, .the salient characteristics of the machine were 
delineated (Lorenzen interview, 1 974) • First, it was 
recognized that the only feasible approach to harvesting 
would require a once-over operation. This represented a 
sharp break with existing practices in which fields were 
harvested two and three times with workers selecting only 
ripe tomatoes in each pass through the field* It was 
recognized that the machine would destroy the vines as the 
crop was harvested so tnat the tomatoes had to be uniformly 
ripe at the time of harvest. Second, the specific features 
of the machine were delineated. The machine had to cut the 
vine, elevate the plants after cutting, separate the fruit 
from the vine, dispose of the vine, sort the fruit, and 
incorporate a handling procedure f.or the fruit. 

While Hanna continued wita his plant breeding efforts, 
Lorenzen began work on the different elements of th^ 
machine. He attempted several experiments with different 
types" of knives mounted on tractors* These attempts 
revealed that the tough stem would have to 'be cut below the 
surface where the stem was moister and softer and where the 
resistance of the soil would aelp cut t^e vine* After 
working with rotating knife disks and vibrating knife blades 
for a year, Lorenzen turned to problems involved in 
elevating the vine after cutting. Elevation was necessary 
to separate the vine and fruit from the dirt clods that 
would De picked up wbei^the vine was cut below the sutface 
of tne ground. This led to various attempts at developing 
belts, arms, and other devices to carry the vines upward* 

When Lorenzen turned to the next problem, the^ 
separation of the fruit from the vine, he confronted what 
was probably to be the most difficult technical problem. 
Researca on. this element of the problem occurred over a 
number of years and involved studies of the amount of energy 
necessary to separate the truit from the vine, dealing with 
tfife proolem of separation At tne node (a joint in the stem) 
rather that at the crown of the tomato, use of high speed 
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Cdmeras to study now tcmd-toes responded when vines were 
shdken, detethiindtion of tiie peaduXum ettect during ,shaKing, 
development ot several diftereat a pproichos to shaking the 
truit Horn the vine* 

By 195 6- 57, Hanna and Lorenzeu were mak ing signit icaiit 
progress witn their joint research. Hanna had a tomato he 
felt could stand* up to mecadnicdj. harvesting and had reacted 
well in test plots. Lorenzen's machine was beginning to 
take shape. At the same time, discussions m Congress about 
the trdcero proqrdm were cieating increasing woriy in grower 
circles in Caiifornid. Around this time, the growers and 
processoLs with whon) hdnna and Lorenzen met Degan to express 
d sense of urgency in place j^t their former skepticisB. It 
was also around tnis time tnat Hanna began explorations witu 
a personal friend, Ernest Blacfcweider , a manufacturer of 
farm machinery, about pcoduotion of the machine. At the 
same time, support was fortacoming not only from processors 
irut from Lester neiinqer, an active member of the California 
Tomato Growers Association. 

During trials of the prototype machine in 1958 and 
1959, despite considerable wastage of usable tomatoes, 
Herinqer continued to provide support. As a tomato grower 
himself, rieringer believed it. crucial that machine 
capability be aeveioped; as an activist in CTGA, he brought 
considerable support to Hanna and Lorenzen when most growers 
remained openly skeptical. Heringer offerea test *plots of 
ais own tomatoes aiid druinmod up other test plots so that the 
machine coula be tested. * ' 

The 1^59 trials .demonstrated that a new method ot 
handling the fruit would have to be developed once it had 
been harvested it the machine were to be economically 
r^asiDle. iixisting practice involved stacking harvested 
tomatoes m lugs {wooden Doxes) holding approximately 50 
pounds of truit. Handling lugs on tne har vester proved to 
uQ too slow a system, e.g., machine capacity was already 
greater thai, nandiing capacity. rtichael O'Brien, one of 
Lorenzen ' s coileagaes in the Department ot Agricultural- 
::nqineei inq , was bi;ougat in to worK on this problem and 
tnrougn nis eftoiti> a system was developed in which a 
tractor puLied a row of four large bins alongside the^ 
harvester. O'brien determined the maximum depths to which 
tomatoes could he loaded <24-25 inches) without damaging the 
fruit at tne bottom ot the bin. He also developed a two 
tractor system wnich permitted continual filling ot the bins 
so that there would be no delay in the movement ot the 
harvester itselt because ot truit handling proDlems. 
0' Brien 's r>in system continues to dominate the handling 
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process although change is now taking place to a 
bulk-gondola system discussed in Chapter On.e. 

•in the next few years, the tempo of development and 
iapleinen tation accelerated as the discussions in Congress 
revealed the impeding demise of ttxe bracero program.. 
Contracts were negotiated between the University of 
California and Blackwelder for the production of the first 
tomato har vesters# test tcia Is we re conducted on an 
increaoing number of sites, pressures were being experienced 
by all of the actors involved. 1961 is often referred to as 
the "bdpitii»,m m blood^ of the new harvesting system since it 
brought together the new Biaoc welde r machine and the tomato 
that Hanna >ad d^eveloped, the VF-1U5. While traumatic (8) , 
the baptism was basically successful in that tabor costs 
were ^ cut in half . 

Table 3 shows the ^numoers of oachin^e^s and the 
percentage of the* crop harvested by machine since 1961. 
Today, virtually all processing tomatoes are mechanically 
harvested. . ' , 

An examination of Taule 3 ' 'demonstrates the 
interrelation ot politics, agriculture, and labot. Until 
1964, despite the existence of the tomato harvester and the 
machine harvestabie tomato, there was li€tle pressure for 
tomato growers to adopt the new system. Acceptance of the 
innovation was dependent on the existence of the bracero 
labor supply. Until the bracero program was cut off, 
growers haa little interest in adopting the new innovations. 
Many growers continued to believe that when the crunch came 
in 1964, Congress would* weaken and renew PL 78. Tney were to 
be disappointed. Despite the howls of pain that emerged 
from grower circles in California and elsewhere. Congress 
and the Department of Laoor stood^tirm. (Jrowers continued 
to believe yito 1965 tna t Congress would renew PL 78 and 
growers ret used, on the whole, to make the transition to the 
machine harvesting system. While some braceros were 
admitted in 1965 and 1966, it soon became clear to growers 
that the time for transition uad come. , Tnat transition is 
♦ reflected in the percentages of the crop machine harvested 

'(8) The issue of how many machines Blackwelder should build, 
how much they would cost, occupied all ot the proponents of 
the new s ystem • Once operationa 1, Qian y of the machines 
broke down. While there is no agreement about how many 
machines ,were actually used, Lorenzen reports that ot 25 
machines produced, 08 broke down very guickly. Of the seven 
remaining machines, only one successfully completed the 
entire season. 
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in 1966 and 1967. 



TABLE :) 

NUMBER OF TOmTO HARVESTERS ATO PERCEtrTAGE OF- 
CROP HARVESTED/ CALIFORNIA/ BY YFJ\R 



YEAR 



NUMBER CF 
MACHINES 



PEPCEMTAGE OF CROP 
MACHINE HARVESTED 



1962 
19'63 
1964 
1965 
1966 
1967 
1968 
1969 
1970 



66 

224 
736 
1065 
1461 
1310 
1521 



1.0 
1.5 
3.8 
24.7 
65.8 
81.8 
95.1 
99.5 
99.9 



Source: Calif otnia Tcmato Groweirs T^sociation 



iosizMdchine Ptpbiems 

With the oasic soxution'of- problems relating to ttie 
development of the tomato and the machine, new sets of 
proDiems emerged. First, it rapidly became clear that 
machine harvesting of tomatoes would require an entirely 
different set of cultivation practices. Second, new and 
cbmplex information about the machine, cultivation 
practices, handling, etc., wculi have to be dispersed to the 
thousands of tomato growers la California. At this stage, 
identification and delineation of the research problems 
involved in the new cultivation practices began with two 
agiicuiturai extension agents in the main producing 
counties, Hel Zobel (Yolo County) and Ray King (San Joaquin 
county). As the machine narvestable varieties spread to 
Fresno County, Don May, an extension agent in Fresno, ;oined 
in the researchv William Jims, an agriculturist based ,at 
Davis, also joijied in the research efforts. 
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The distinctive teatuue of the once-over hfatvest whicl^ 
cuts (and therefore destroys) the vine required the 
aeveiopment ot precisidju^n planting, irrigation, and 
cultivation that was hitherto unknown in tomatoes or, 
indeed, in most other crops. Ualess seedlings emerged 
uniformly, plants grew homogeneously, a set occurred in 
concentration, and fruit reacaed maturity simultaneously, 
the new machine would be useless. Zobel and King therefore 
turned their atten'tion to d host of problems involving the 
production ot a uniformly ripe crop at a deteiminate time 
period to ineet the scheUuliaq problems necessitated by 
limited capacity of the canneries. These studies involved 
research on the time required for seedling Emergence under 
differing temperature conditions as veil as developing 
techniques to influence such temperatures. * Plant 
p^opulatioas had to be studied to deteraiae the optimum 
densities affecting tiie produption of fruit on the vines. 
The eflects ot irrigation and its scheduling had to be 
studied as did controls over thinning and weeding, 
fertilization, bed formation, and {with entomologists) pest 
controls. These studies continued over several years as 
increased sophistication was developed on cultural practices 
to fit the requirements of the machine harvest. 

.Once the Itnowledge ,.of cultural practices* had been 
garnered, its dispersal to the many tomato growers could be 
facilitated through th-^ long-developed systems of 
agricultural extension. Zobel, King, and Sims wrote various 
informational bulletins and articles, met with growers, 
circ*ulated through meetings of the CIGA, and provided a 
constant How ot information on cultivation practices* Over 
the years, as sophistication grew, thi^ information changed 
and increased in volume. In the first year that a bulletin 
wa::> produced, 1 962, it consisted ot five pages of 
instructions. This evolved into a 28 page manual by 1968 
(Sims and Zobel 1962a; liios and Zobel 1962b; Sims, Zobel^ 
and King 19b8) . The continuing sophistication is reflected 
in the hectic development of new tomato strains, continuing 
studies on pla nt populations and effects on bearing, 
introduction ot ripening elements such as ethrel, and other 
experiments and studies. 

In historicail retrospect, the development of the 
tomato, the machine, the cultivation practices, and the 
dispersal of information can^be viewed as "sleepwalking. 
The actors involved were rarely conscious of the systemic 
elements involved in their research. Hanna began his work 
as a stubborn individual conscious of a problem and refusing 
to be influenced by pressures brought by others in his 
department. Lorenzeu was assigned to work on machines as a 
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■atter ot deliberate policy* In working together, he and 
Hanna delineated some elements of what is now called a 
"systems approach," in taat they j^^set out the specific 
elements of the, tomato that vould be machine harvestable aiTSs 



the machine that would have to harvest a soft fruit. 
Neither had the time — or the methodological approach to 
consider other elements that would have to be involved. Nor 
did Lorenzen give any attention to a vital issue involved in 
tomato harV^est, the character of labor. Technical and 
mechanical issues roccupied his energies and it was not until 
the machine was actually working in the fields that some of 
the more immediate probleots involving labor began to be 
conceptualized (e.g., shading workers from the burning sun 
of California's Central Valley). 

This does not mean that the researchers involved were 
oblivious o£ the consequences of their research, social and 
noa-*social. hanna reports, for example, that numerous 
discussions took place between Zobel, Lorenzen, and himself 
on ^he need for, cultivation research. It was recognized, 
however, that such research could not begin until an 
appropriate tomato variety and harvesting machine existed. 
Similarly, while Lorenzen was aware that various subsidiary 
problems would have to be resolved, he felt it necessary to 
concentrate his energies 6n 'the basic elements of the 
machine. Refinements (such as awnjLngs) pould be introduced 
at a later stage after the machine had been proven. T,he 
researchers were aware that there wpuld be social 
consequences in the form of labor savings indeed, this 
was a conscious and explicit goal of t&eir research but 
there was little concern aoout how social consequences might 
extend in areas other than labor savings. . 



Thus, the researchers were aware of the existence of 
future research subjects and that theee would be some social 
consequences. * That they did not address themselves 
systematically to these problems is not surprising; indeed, 
few researchers anywhere, let alone in agriculture, have 
given much consideration to subi^idiary Elements of research 
or the social consequences of their work. Neither their 
training nor the institutional constraints make such 
considerations a*n integral part of their work. In fact, 
training and the 'institutional constrain ts act just the 
opposite: encouraging researchers to define their problems 
as narrowly, and theifefore to make them as manageable, as 
possible. Thus the designation here of the specific 
researchers involved in the tomato project as "sleepwalkers" 
is not intended to fault them as individuals. Rather the 
point IS to emphasize the systemic qualities of scientific 
and technological research in ignoring the fact that social 
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consequeuces inevitably lollow ftom such work and that the 
study of such consequences should be ♦n. integral part of the 
research endeavor (Friedland . 

lk§ ot the k§^il2£l45 l2Mt o Growers Association 

CToA played a significant it not vital ^roie in tho 
development ot the machine narv^sting system ot tomatoes, 
khile the delineation ot the problem and the actual research 
came fiom othei sources indeed, CTGA seemed largely 

oblivious 01 the problem fur a xong time once serious 

pressures developed about the bracero program, leadership 
eiementi> within tne Associcitioa b^gan to support studies to 
effect the transition to the ^mechanically harvested toaato'. 

Formed in 1947 (Holt Feb. 1^72, 8), CTGA represented the 
attempt by tomato growers to grapple with the superior power 
ot processors m the bargaining over the prices of 
commodities. At the same time, CTGA has been, at least 
until recently, a weak reed on which to lean.- Given the 
structural features of tomato production with thousands ot 
flrowers dispersed over considerable distances dealing with a 
small number of processor^*, basic influence over the 
industry has rested with the latter. Growers were not in 
Ssufticient contact nor af)ie to develop organizational 
relations in which sufficient trust could emerge to create a 
powerful organization. Thus, various attempts at price 
bargaining (e.g., growers bargaining over prices 
collectively with processors) have ended di'sasterously until 
the first successes were registered in 197U, a development 
that will -be argued in Chapter Pour is, at least to some 
degree, a product of the harvester. 

The structural . features of tomato production yield 
insight into what might be called the sgciol o^j^ of commo^it^ 
P£3§Ili nation , e.g., the social organization of the 
production system of a single agricultural -commodity (9) . 
These struct ural^features include the following elements 
relevant to tomato production: ' 

.1. Productipn of a delicate crop. 

2. ProdHctioD of a crop intended for processing {e«g«, 
the "market" consists of processors rather than consumers). 



(9) . That different txschnological 
different forms of social organiz 
reC'Sgiiized by industrial sociolo 
piaunXr (1964) . 




produced 
been 
pie. 
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J. Consequent deteroina tior. of ^^tne vital conditions 
(e.q., acreages) before planting .Qgp^rs. 

Production of a crop in which little specialization 
existed' until r^^cently (e.g., toaato growers also grow other 
crops unlike growers in many other comiaoditieo'' sucji as 
l.ettuce or grapes) ♦ 

5. The existence of large uuiDDe rs of jrowers g ro^iiig 
(at least until the machine was developed) many scattered 
plots or relatively stall acreages. ^ ^ 

6. A crop which was very laoor inteusive and which 
still iSr ev€L it tc a reduced degree, at harvest tiise. 

As a rei>uit of ^n^;se structural features, the 
organization or toraato growers I'eflTCts certain distinctive 
characteristics. 



First, the CTGA was initially most successful in 
standaraizing tne contracts between the growers and 
processors. Until grower organization facilitated this 
standard izat ion , any sort of contracts might be written 
between the two eleaects concerned depenthing on individual 
circumstances. Over the y^ars/ a standard\ con tract torn has 
developed and teen revised which pro vides-r,4> standard set of 
terms. } 

Second^ desi^ite seveLal vigorous ef forts, CTGA was 
disasterousl y unsuccessf u-l in pr id^-'^Sargaining. Several 
early attenpts were luaae to estaDlish collective, 
negotiations between growers ind processors. Each attempt 
resulted not only in railure djc, indeed, a weakening of tne 
Ass9ciation. Grower-members wxire unwilling to trust fellow 
g rowers or the CTGA m the determination of prices, 
preferring instead to negotiats individually with processors 
despite their recognition of the superior power of the 
latter. This situation change! to a limited degree and 
marked the tirst year in whica price bargaining occurred 
successtully in limited areas of California production. 

Third, CTGA nas served as a relatively successful 
determiner of prices paid to labor although^ successes in 
this area have declined since the development of the 
machine. This has not been as a result of the machine but 
of the increasing scarcity of labor and the need for growers 
to pay "market value" for workers based on their 
availability .and the growers* need. Over the 'years, the 
CTGA magazine would regularly puDij.sh a "scale of pay" fee 
the difierent tomato producing areas and, to »the extent that 
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inforoatiou is available, it would appear that the scale was 
followed by growers. Publication ot the "scale" serv;^ to 
keep wasies low' ana pievent flowers from coapeting withNeach. 
other to drive up the cost Qt labor. While the bracero 
proqrao operated and while labor supply vtas satisfactory 
after sooe dislocations m 1964, the scale of pay continue^ 
to tiold meaning. Once labor becaae scarcer, the 
siqaiticance ot the scale ot pay dropped. Thus, the CTGA 
served a coordmative function aoongst growers to liait 
labor costs as louq as labor was m considerable suppi7; 
this larluence aeclined unaer conditions of scarcity. 

Fourth, despite dn attempt to undertake the tundmj and 
support of research, CTGA has not oeen influentidl m the 
research process. As has been shown, the organization 
played only a small role m toe development of the aachme 
harvesting systes. Even here, ttie influences at work were 
tnose ot a soa^lx nambet" of leaders of the organization 
acting more as individuals than as representatives of the 
orqauization. SuDsec^uent to tne development and acceptance 
or the machine, CIoA aecidod to create its own research 
orqc^izdtion to be funded through isembership production 
dues. The demise of this etfoct after years of experience 
indicate that other sources ot research are more potent. 
The Association continues to encourage research through 
existinq agencies suca as the Joilege ot. Ag ricul ture of tne 
University of California Dut it does not play a key 
delineatmq role witn respect to research or the diffusion 
ot technical mtoraation aoout tOHia to production. 

Fitth, the orqaniza tioa^-^ppears to play an important 
role lor its oiembers in diffjsmg information on business 
and ffiur^cet conaitions. Despite reluctance for many years oy 
most ot its members to entrust price uargaining to CTGA, 
tcmato producers continue to need information about the 
state of the marKet, the denands being made of processors, 
the prices oemq otfered to otaer growers, the "carryover 
stocK" (volume of tomato products from previous seasons 
being nexd it stocK prior to sale), and other cofflmercial and 
market mformdtion. CTGA offers this inforaation through a 
monthly maqazme, Jhe California T oia to Grower^ and a 
ioetwork of fiela agents employed by the Association. Thus, 
tor relatively small dues oased on tomato productx'ou, 
growers can keep tapped into a communications network on the 
business end of production . For technical mf oraatrgn, 
reliance rests primarixy on the county agricultural 
extension agents specializing m tomatoes as a crop. 

Finally, CTGA is an "open" organization. Despite the 
tact tndt It has, until recently, closely guarded the size 
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ot ito aeofcership and the percentage of acreage tney 
repcesecit of CalitCLnia production, tne Association is tai_ 
Bore open than many otner hqie-commodity organizations in 
Laiitornia agriculture. Not only is information dispersed 
throuqn iti> magaznie but its Geuerdl Manager, Boo Holt, is 
available to outsiders, providing information, giving 
figures ou acreages and tonnages and prices. 

CIJA as a commodity organization stands in shai^p 
contrast to other commodity' organizations. Perhaps a i)rief 
comparison with lettuce is appropriate. Because lettuce is 
a aighly concentrated crop {e.g., grown by a relatively 
small number of growers witn national production oeing 
dominated oy aoout twenty jrowing organizations ot large 
size) produced tor an uLimag inaoly volatile fresh market in 
which prices change drastically from day to day^ grower 
cooperation within the industry is rare. When it occurs, it 
taices strange forms. Thas, lettuce growers \form a 
tiqht-knit social "igroup effectively hiding iViternal 
aechanisms to outsiders. Despite attempts at cooperation 
amongst growers, these have been effectively limited^o the 
weekly volume of production and data on buyers who are not 
paying their bills on time. Business information is not 
only closely held but misinformation is released to contuse 
competition. Organizationally, lettuce growers engage in 
little internal cooperation with each other yet they 
maintain one of the most closed social groups in California 
aqr icult ure . 
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CHAPIEE THREE 

WORK ORGANIZATION IN THE HARVEST 
OF PBOCESSING TOMATOES (10) 



Of necessity^ with hundreds of' individual growecs 
involved in ttte production or toaatoes and with the enormous 
variation in their size, ©any different j^ractices are found 
'in * tne way in whicn the. labor torce is recruited and the 
wor)c IS organized on the ]od(11). This chapter • dea Is with 
varying practices found aiid tne consequencfes that follow in 
terifts of the effectiveness or worX crews. The chapter 
begins with a discussion ot technical aspects of the 
operation ot the machine and tne ]obs that have developed as 
a result. Throughout this section, com pa rison with 
practices that existed before Dochanicai harvesting are made 
so tuat perceptions oi tne changes wrought in woric 
organization can be obtained. The second section turns to a 
consideration ot different forms of recruitment of the iaoor 
force and the types of ciews that have developed as a 
result'. Finally, some prelijiinary assessnents are aade of 
comparative crew organization aua etfects on efficiency. 



lecnnologicai Developiuent- ind Job Organization 

In the years prior to 1:^64, tne tomato, harvest entailed 
the employment or iarc^e numbers or r leid laoorers to pertoric 
the tdLSK ot hand-harvesting. The number of workers was 
necessax^y large to meet cann,ery deadlines and to prevent 
vthe^-^rop from spoiling on tne vine* In terms Qf joD 
ol^^anization^ witn the exception of supervisory workers, 
sv^ajipers (loaders) , and truck drivers,* the entire labor 



(10) Tbis chapter is drawn substantially from Chapter U ol. 
Thoaas (1974) . 

(11) In atfc^aptinq to assess tn^ wide variation (/f^pract ices 
round in California, it has been necessary to construct a 

« variety of typologies, iuch typologies have the strengths 
and weakness or ail typologies: they summarize reality well 
but reality can never be fully encompassed within a limited 
number or types. 
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force consisted of undift erentiated pickers who moved down 
the'rows harvestiLsi the ripe fruit. 

The mechar.izea harvest is auch more involved, requiring 
the orchestratipn ot nuaerous pieces of machinery, most of 
Ehich are auxiliary to the Harvesting machine itseW. Once 
the fruxt is picked and sorted on' the macniner. it is 
transferred to either 1) a trailer loaded with palletized 
Lms ox 2) one ol two large "bulk bins." From that point, in 
the iield, a tractor caoves the bins out "of the field for 
transporting to the cannery. 

rhe operations of tae macbme, as a harvesting tool,, 

are far nore coaplex tnan the process of hand- picKing , 

altnough the end result is much the same. Figure 1 on page 

36 depicts an overhead view of one variety of machine. The 
harvest process involves: 

1. Severing the vine it th>s^ stalk using "either 
scissof-like or rotating blades. 

2. Elevating tne vine onto the machine through an 
upward conveyor that carries vines an4 tomatoes trom the 
blades and drops tnem on to the shaking arfis. 

3. Shaking the vines alcnj a series of ams mounted on 
an eccentric drive so that the tomatoes drop through while 
the vines are dropped oehind the machine. 

4. Dropping the tomatoes on to conveyor belts where 
they can be sorted by workers, separating good fruit from 
tad and from debris, clods, twigs, etc. 

5. Conveying tomatoes along a series of belts to a 
conveyor boom which drops them into oins or gondolas being 
hauled alongside the machine. 

There are many variations on machines and designs with 
equipment Deing manufactured mainly by four machinery 
companies: Biackwelder^ b utton- Johnson , FMC, and Hume, 
ttost machines are relatively eguai in work capacity and 
speed. Originally they aoved at a rate of one to one and a 
half miles per hour ana utilized between ten and twenty 
workers. Machines nowadays are capable of moving about two 
miles per hour and can hold as many as twenty-eight sorters. 
Oriqinaiiy^ the machines had a capacity of harvesting , about 
75 acres ^per season, a figure that has increased 'to 
app;;oximately 250 acres each season. 
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FIGURE 1 

OVERVIEW OF A TOMATO HARVESTING MACHINE 

4r ^ 
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r3 — Human Sorters 

— Lift«Conveyor Operator 

^) — On-Machine Supervisor {'tost Comon Position) 
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Jobs and JO^b Skills 

Little variation existed in jobs or job skills in the 
hand harvest when coapared to the machine. Hand laborers, 
paid predooinantly by piece-rates, depended on their own 
ability to move rapidly and gather as aany tomatoes as 
possible. Because individual workers controlled their own 
pace, there was little emphasis on supervision other thau 
concern about the quality of tomatoes picked. Aside from 
some supervisory workers, swampers, and truck drivers, the 
sKills involved in harvest were homogeneous, 

Tne introduction of the machine created a gradation of 
skills that are reflected in training, pay, and in some 
cajes, responsibilities. Aside from general supervision off 
the machine, on the machine itself the following jobs now 
exist, each involving different sets of skills and 
lesponsiD ili ties , 

:ne isachine operator exercises responsibilities in 
three areas: T) ne must maintain direction of the harvester \ 
and the level of the catting blades at heights that will not 
cause excessive dirt to ue tarown on to the conveyor belts 
or to Cause the machine to maiiunction; 2) he controls the 
pace of the sorters by v^^rtue of the speed which he controls 
of movement of the ni^achine; 3) he aaintains respoasioility 
for a piece ot equipment worth about $65,000 whose 
inoperaoilit y can seriously damage a production schedule* 
and/or affect the incomes ot the sorters. During the 1973 
season, operators were paia at a rate ranging from $2,25 to 
aii nour (12) . 

The head sorter, whose primary responsiDili^ty is 
supervisory, ^maintains tiie pcoper mixture of tomatoes and 
couiwuriica tes to the operator any conditions wnich might 
necessitate altering tne operation oi the machine. He/she 
IS nut contHied to any one position on the machine, and 
frequently icoves in crd/ir to better observe the sorting 



(12) Wage rates are contingent on a variety or factors. For 
example; higher wages may De paid in certain geographical 
areas where the better pay is designed to. attract sufficient 
numDers oi workers from otner crops in that area. Or, tde 
amount ' ot pay may be rerlective of the urgency witn wdich 
the narvest must De completed, (e.g., to meet a cannery 
deadline or to avoid an approacning weather front). The rate 
of pay may albo fluctuate within a single job category, 
according to the experi'ince of the worker or whether the 
worker is a year-round or seasonal employee. 
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process^ or fill in the gaps when a' heavier than usual flow 

of tomatoes occurs. The head sorter received on the average 

frofl $^.C0 to $2*50 per hour daring -yTi. 

The Ix^t cor^yeygr ofierator directs the flow of tomatoes 
iuto the bins or gondolas in^'such a manner as to achieve the 
.maximum tilling of the receptacles with a minimum of damage 
to the fruit. The lift operator lay also sort if the flow 
of tomatoes is greater than the sorters can handle, but can 
only do so for short periods of time. The lift conveyor 
operator received between $1.83 and $2.30 per hour in 1973. 

Tiyckx tractor and fork-lift operators must be able to 
drive their vehicles and follow verbal instructions of the 
harvester pperator or foreman. In most cases, there are two 
rigs per machine for receiving tomatoes, maintaining an 
orderly flow of work; . while the ^ number of fork lifts 
depends ou the size of the operation. Pay rate varied in 
mi troB $2.00 to $2.50 per hour. 

Tae sorters, numbering from 10-28, depending on the 
size of the unachine, stand on ' platforms facing tiie conveyor 
jaelts, usually on three sides of the mkchine. They ifiust 
separate the undesired debris from the^ desirable tomatoes. 
Little,' if any, "training ^.s given the sorters, although 
tomato specialists and processors recommend that sorters.be 
given instruction so as to make the harvest efficient. The 
physical properties necessary for th^ job are, however, 
distinctive. The sorter must possess a relatively high 
degree of manual dexterity and eye co/>rdination to remove 
the proper matter from the conveyor/ belts at a pace 
sufficient to keep up with the rate of the belts and the 
flow ot the frui^. The wage tate for sprters varied in 1973 
trom $1.65 to $2.30 per hour*. ^ 

r 

While, in terms of numbers, sorters comprise the bulk 
of the labor force, the new harvesting system has introduced 
a greater differentiation iii the occupational structure 
which more closely resembles the job hierarchy found in 
industrial circumstances. In addition, it might be noted 
that a small number of ancillary, occupations have been 
created involving people who repair ^and service th^ new 
harvesting equipment. 

To pick the rruit at ^ rapid enough pace, the worker in 
the hand harvest needed to stoop over the vines throughout 
the day. The strenuousness of the position was accent*uated 
by constant exposure to direct sunlight and the practice, in 
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some cai>*es, of carryiiiq sixty-pound lugs out of th'e field 
for stacking, S^ich coruiitioas still exist in other fruit 
and vegetable harvests, e.g., melons, broccoli, and 
cucumbers* 

The sorters* 30b in the mechanized harvest laore closely 
resembles tactory work, but with significant differences^ 
The work pattern for sorters ou the tomato harvester is 
machine-controlled, with workers performing a siagle tasK. 
tor up to 12 hours(13). The sorters aust stand while 
working, faciuq the conveyor belts, iu close proximity to 
one another. This proximity, coupled witn the rapid 
movement of the coiiveyor bolt, restricts the actual aovement 
of tne sorter to arms only* Since the conveyor belt is 
situated in tront or the sorter, at or about waist level, 
the sorter is arrorded little opportunity to gain support 
for either the oack or nec^, which can cause extreme 
physical fatigue after lengthy periods. 

Rest periods vary in xengta, depending on the grower or 
work situation, aut usually involve 15 minute breaks at 
mid-morning and mid-a tternoon, with 30 minutes at lunch. 
The only otner rest periods occur when the machine maneuvers 
a turn dt the end ot a row, when it malfunctions due to 
mecnanical tailuie, or when it requires servicing during 
harvest hours. 

In th^ sorting process, tna least desirable positions 
are at , those points cn^ the machine where the work is 
heaviest and wnere the dirt clods appear. These points are 
at the "dirt belt" and/or where tomatoes tall out ot the 
shaker onto tne conveyor belts. At the rear of the machine, 
work tends to be lighter, since most culls and clods have 
already neen removed. Eguity in the distriDution of work 
requires that sorters rotate through various positions so 
that each can have the benefit of lighter work and suffer 
the aeliciencies of the heavier work; as will be discussed 
later, such rotation does not always take place. 

High temperatures often accompany the peak harvest 
season in many areas and are increased by the heat generated 
t>Y the engine which propels< the machine; in soae cases, 

(13) T)ie- length of the worK day is determined by one or a 
combination ot tactors, including field conditions (e.g., 
the danger of rain or a hi^h percentage ot unripe tomatoes 
can curtail work) or the apprpach of a cannery deadline. 
Some growers also pretor to run day and night -shifts. 
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neat and expaust may olow directly in the faces ot sorters. 
Canvas <iwnings have been adapted to oiost machines to^ protect 
workers rroo exposure to the sun, oat are often inadequate, 
especially in tne early and late parts ot the day. The 
movement of the machine through the field, shaking vines and 
uncovering noxious weeds, forces many workers to coyer nose 
and mouth with bandanas and eyes with sunglasses for 
protection tro» dust and pollen. Constant contact with the 
conveyor belt, and the rocks, water and squashed toaatoes oa 
It, necessitates the nise oi rubber dishwashing gloves to 
protect the sorters* hands. Gloves also^ prevent the 
tomatoes from being bruised or cut by sorters' fingernails. 

Chart U on page 41 offers a comparison of vairious 
factors in the organization of work and working conditions 
betweeii the hand and machine harvests. 
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CHART '\ ^ 

COMPARISON OF WORK ORGANIZATIOTJ: 
HAT© V, riACHINE HARVEST 





HAND JIARVEST 


MACHINE HARVEST 


Nurtibef of Workers 


50,000 (1964) 


18,000 (1972) 


Machinery Used 


Trucks (hauling) 


Harvester 
Tractors or Sani-trucks 
Forklifts 


Job or Skill 
Gradations 

♦ 


Supervisors 
Pickers 

Swanpers 
Drivers 


Supervisors 
Harvester Operator 
Tn 1 c*V y^TV^ip tnr Drivers 
Lift Conveyor Operators 

rieaQ OOI. UcX 

Forklift Operator 
Sorters 
Repair and Service Vforkers 


Rate of Pay 


Pickers/Piece Rate 
-^All Others/Hourly 


Hourly 


Length of \^rking 
Day 


8-12 Hours 
(Conditions Permitting) 


8-12 Hours 
(Conditions .Permitting) 
Night Shift Optional 


Working Conditions; 
Posture 


Stoop 


Standing 
Restricted Movafoent 


Pace Control 


Individual 


Machine-control led 


Special Clothing 
Used 

<» ^ 


^ 

None 


Rubbei;- Gloves 
•Bandana 
Sunglasses 
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The Harvest Labor Force: 
Identity, Kecruitment a^^_£i;:ew Types 

Identity of the LaDcc •Force ( 14) 

Until 1^64, the harvest force in tomatoes was composed 
overwhelmingly ot male Mexican workers imported to 
California for the harvest season as braceros. Comprising 
an estimated 50,000 workers, there were occasional other 
workers involved in small humJDeirs: U.S. nationals, often of 
Mexican ex tract ion; women , par tic ularly the wives of such 
woricecs; Anglos, particularly .ilcoholics, etc. This latter 
group constituted at best oaiy a small percentage ot the 
total nuBJDer of workers employed as tomato harvesters. 

1965 represented the last year in which significant 
^numbers -of i^raceros (10,000) worked iu t^e harvest; after 
that year, the character oi the labor shifted dramatically 
so .that by the end of the decade ot th'e 1960s it was 
composed heavily of women, often ot Mexican extraction whose 
husDands worked in more skilled occupations around the 
tomato harvest or m piece-worK in other crops. Non-Mexican 
women are also found in some numbers now- as are other types 
ot workers including males,, of ilexican extraction as well as 
Anglos, ai'd students, both males and females. The harvest 
labor force is therefore more heterogeneous now than it once 
was in terms of ethnicity; in terms of sex, it has shifted 
trom overwhelmingly male to predominantly female. In terms 
of origins, it has shifted from Mexican nationals migrating^ 
lor a season to a predo^finen tl y settled population wording, 
local hcirvests without migrating. 

Growers almost uniformly express a preference for women 
workers as sorters on the harvesters. They express i3eiiefs 
that women are best suited for the requirements of the joD 
being possessed ot attributes such aSi^^etter manual 
dexterity than men, greater eye coordination, as well as 
endurance of boredom and physical fatigue. 



(14) The following discussion is ba^d on interviews with 
individuals — growers, personnel wi\h experience in 
^ providing labor for the tomato harvest)^ and others — and a\ 
with direct observation in numeroiirs locaxions during the 
harvest season' o£ 1973. No' ob3ective data exist, to" our 
, knowledge, based on any systematic examination of the 
character of the tomato harvest labor force either before or 
a£jLer the introduction of the mechanical harvesting system. 
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Ih terms ot tne types of workers found, the following 
typoloqy s.ummarizes the various types with the first 
cat^ory cooprisinq the bulk ot the sorter group, possibly 
as much 65-BOX of the sorters: 

* 

Seasonal workers cr- women. Made up of non-faroi 
workers for whoa.;, the tomato harvest constitutes the 
bulk of their exposure to tara labor. 

IStEE Jifi£^eis — s ing le area (15). Fulltiae farm 
workers who live in ^ one area and do the greatest 
portion of their employment in that area. 

fjicjrantg — JBliSSfJ* Workers who folloy the tomato 
'harvest and for whom tomato harvesting is a primary 
source of income. 

MiaiM^s aux ili ary. Migrant farm workers who 
will occasionally^ work in the tomato harvest, whethei; 
planned or not, bu,t for whoa tomatoes are not the 
primary source of incoae. 

Recrvuita^nt^ SuBgr vision^ and Crew Tjt£es 

pecr.uitaent . Practices in the recruitment of harvest 
labor ""crews not only vary considerably but different 
patterns eaerge in different toaato growing areas. 
Basically most crews are recruited by growers themselves 
although in'^soae areas, particularly on the west side of 
Fresno County, crews can oe recruited by labor contractors. 
.The basic patterns found in 1973 were: 
Grower- recruited cre-ws ^ 
Informal recruitment , * 

Operat or/f orema n recrui tment 
Head-sorter recruitment 
Formal recruitment 

Pick-lip crews, day-haul 

Coutrator recruited crews ' 
Local 

Mobile-migrant 



(.15) "Single area" has been used ill a study commissioned by 
the California State Assembly Committee on Farm Labor 
(€^iiffi£liia farm jkabor 'profile, 1965) defining a single area 
as aII""countie3 cojntiguous to'^tne one in which the worker 
lives. 
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Amongst crews recruited by growers the prevailing 
pattern that was round involved the maintenance of exterisive 
informal networks. Thus the primary recruiter might be the 
grower himselr, in the caso of small operations, and/or one 
of the grower's employees a foreman or a tractor driver 
who passes the word that the harvest is drawing nigh to 
wives, acquaintances, and friends. Another variant is for 
the wife of a permanent employee to, serve as head sorter and 
to recruit a crew through a personal network of relations 
and friends. Informal recruitment/trough personal networks 
appears to prevail most heavily with smaller producers 
although some of the larger growers also utilize such 
iniormdl systems, depending on year-round employees to serve 
as primary links in recruitment. 

iiome growers, especially larger ones, maintain more 
formalized* systems of recruitment, utilizing formal 
employment agencies such as the Human Resources Division, 
e.g., <_alif ornia» s employment service,- and other organized 
recruitment organizations. Some growers use the offices of 
aao to recruit workers for a season; others mayirecruit on 
a daily oasis through day-haul pick up points maintained and 
supervised by hED. \ 

' Labor contractors have been a standing feature of the 
agricultuEal labo^^^^^H^^i^in California tor many years 
although their/ numbers an d^^ignif icance continues to 
decline. Most/contractors are dnspecialized with respect to 
crops, provi'ding crews to growers for whatever crop is 
necessary at whatever time required. Thus, there appears to 
be little or no specialization in tomatoes as a crop 
although occasional contractors, migrant or local, may tend 
to provide crews tor tomato harvesters more regularly . than 
other contractors. Local contractors are those that provide 
crews only within a specific locality, normally the county 
ot residence and/ox adjacent counties, and- usually within a 
radius of not more than 50 miles, Migra.nt contractors are 
those that move with their crews over considerable distances 
with workers being housed on ranches, most often, of the 
growers for whom they work. 

Mobile-migrant- contactor crews appear to be, at 

present, a still negligible factor in the tomato harvesj: 

although ther? are some possibilities that, as harvesting 

emerges as a specialized practice, more such crews may 

become a more important feature of the hacvest situation. 

The recruitment patterns stand iu sfharp contrast to 
those that existed before the mechanized harvesting sl^stea 
was introduced. During the bracero period practically all 
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cecruitaent was handled on a highly formalized basis 
originating, at the local xevel^ in the formation of laDor 
recruitment organizations of growers and involving, at the 
highest level, inter-governaental negotiations between the 
United States and Mexico. 

— . * ' 

Thus, in tens of changes resulting in recruitient 
practices as a result of the new systei there has ^een a 
change froi a highly foraalized systei involving governients 
to. a aorc coiple'x systea depending auch aore on the 
Maintenance of inforial networks of coaaunications. 

Work S upervisioo. During .-the harvest of aay given 
qrower»s fields, there can be six levels of supervision 
present at any' aoient: grower, field supervisor, foreien, 
contractor, harvester operator, and head sorter. The 
possible coabinations of authority figures and 
responsibilities are nuaerous, and certainly beyond an 
atteapt to describe in depth. 

Two factors influence the ianner in which supervision 
occurs on the job. First, all growers reserve the right to 
ijiterject__the^as„eil.e^ aay lev^i x>i — ^s^^pe^i^ioxr— tirer^ 

beli^vV to be necessary. Thus, while sone growers aay pass 
orders down the .chain of coaaand they are just as apt to 
intervene directly on the oachine in aany cases. Soae 
growers pay a great deal of attention to th« hierarchy of 
supervision and will pass orders down throughuthe chain of 
coaaand even it they see something that requires iaaediate 
change; aost growers, nowever, are aore prone to iaaediate 
involvement bypassing the cnain of coaaand. A second 
factor, is the size of the growing operation. The larger 
the size, tfie greater the cooplexity of the organization and 
the greater number of levels of supervision that will be 
necessary. Growers with thousands of acres of toaatoes and 
a large number of harvesting machines will be less able (or 
concerned) to intervene at field operational levels; 
growers of a small crop, operating a single machine, will be 
able to provide intense supervision on the aachine itself. 

As for immediate operational supervision on the 
machine, four basic patterns were^ound with^ key supervision 
being provided by one of the .following four elements:, 
foreman, * harvester operator, head sorter, or contractor. 

The strong foreman represents a situation of general 
control of harvesting operations lender a single man Or small 
nuabet of men, usually year--round employees. The foreman 
may be assigned singular or multiple duties, but will have 
frequent and direct contact with the truck drivers. 
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harvester operators and sorters. Foreaeu may ride on the 
machines or aove between them, supervising the operator and 
the sorters and circumventing the peed for a nead sorter. 
In the temporary absence of the foreman, the harvester 
operator may assume control'ot the sorters, maintaining an 
adeguate flow cf tomatoes, and the truck/tractor drivers, 
* maintaining maximum filling of the receptacles and 
continuous work flow. 

la some cases, the machine operator is vested with 
greater control over the operations of the machine; where, 
J in addition to a responsibility to coordinate the 

truck/tractor drivers, the harvester operator oversees the 
work ot the sorters. In this situation it is often the case 
that tne operator is a year-round employee experienced with 
the harvesting operations of tne grower* 

In a numoer of cases observed^ the head sorter emerged 
as the de facto supervisor on the machine either because the 
grower was too busy elsewhere and nad no foreman and because 
the operator defined his duties as focusing on the operation 

ot th e a i ac h-i^ — a l one.- -/fK:b€ does not mean that formal 

superv>tfT7«j responsibilities fell to the head sorter; 
ratb^that, in a vacuum created by failures to provide 
subdivision by others the head sorter became the ^key 
superNasorial figure on the nia.chine. 

Occasional situations were also noted where the grower 
• specifically allocated to a labor contractor, or permitted 
such an allocation to develop, ihere the contractor oecame 
the ettective supervisor of worKers on the machine. This 
situation does not always prevail where labor contractors 
provide crews since growers will often utilize their own 
supervision with contracted crews. In some situations,, 
however, growers may make contractors into operating foremen 
of the crews they h^ve provided. 

crew cohesion and Efficiency. An accurate determination 
of "efficiency" is beyond the. scope of this paper since no ^ 
reliable data exist. on productivity. In addition,''' 
experience with growers and workers indicates that different 
definitions of efficiency would be utilized if ^ thorough 
examination were to be made. Growers are aost concerned 
about productivity fact-ors while workers are aore concerned 
about elements of job satisfactions which can be 
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reflected in produc tivity (16) . 

The oajor factor that appears to be present in crews 
that growers consider to be efficient is job coaiitment. 
The lost important elenents involved in job co»»it»eDt are 
1) attachnent to agriculture as a year-round or lifetine 
pursuit, and 2) the availability of alternative foras of 
eaployaent in agriculture or elsewhere. It is for this 
reason that growers " evidenced preference for the braceros in 
an earlier period , and with green- carders and wetbacks 
currently. Such workers spend theraselves in the pursuit of 
BaxiauB earnings, since agriculture is their only source of 
incoae and their alternatives are negligible. The saae is 
evident, albeit to a lesser deqree, of the dwindling nuabers 
of aigrants. The narvest season presents to tnea the only 
opportunity to earn substantial aaounts of incoae to sustain 
theaselves during 'the dead periods when little or no work is 
available. 

The influx of wcrkers witnout significant agricultural 
pursuits outside the harvest season, particularly housewives 
and students, has changed this ^iituation draaat ically, T^^^y 
teel less coamitnent or attachaent to the job since it is 
not their primary source of livelihood; they exhibit a 
greater sensitivity to working conditl.ons and supervisory 
arrangements than more committed farm workers. 

fay far the least committed of workers in the harvest 
are the day laborers, sKid-rov types and transients. Their 
only real attachaent is toe one uay at a time, if that long. 

Another aspect ot job coaaitment manifests itself in 
^the homogeneity of the crew members in two important 
aspects; 1) kinship and 2) wor^ experience. Those crews 
composed maiiily of members of the same or related families 
and/or who have shared molk experience as a group often 
exhibit ^means ot internal revjuiation with regard to work, 
crews composed or random iaaiviauals aust establish a coamon 
plan for^ job rotation or nave one imposed on them when, for 



(16) in making preliminary assessments about efficiency, we 
are reporting impressions provided primarily by growers for 
whom such aatters involve considerable attention. In not 
reportin-g tne views ct workers we are not overlooking the 
importance ot such views; rather, the capability we -had of 
conducting a systematic study of workers' views was less 
possible. While grower views were not studied through any 
random process, we believe the expressions we obtained 
represent a fair segment ct grower opinion. 
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exaaple, d family grcup or experieuced group does iv^t» lu 
laoiiy groups, ,a hierarchy of authority is intrinsic!^ in 
experienced crews, sucn aLLangements have oeen wor)ted out in 
tne past. In such cases, vhen individuals are mixed in witn 
either of the two elements, a uigher degree or superviaioa 
IS necessary to insure work shaiing and rotation. 

Thus the greatest degree oi internal regulation is 
exhibited by crews consisting of experienced, 
weii-dcquamted crews, thereoy necessitating the lowest 
Qegree of external supervision. A moderate, flexible amount 
of internal regulation and external supervision is warranted 
by crews with mixed kinship and/or experiential ties. Crews 
w.hich exhibit the least noiaogeneity and experience manifest 
tne hiqnest need ror outside supervision and are capable of 
the least internal regulation. 

The -delineation oi supervisory -auties indicates that 
interstitial areas exist where strain can develop, 
particularly ^itn regard to the supervision of the crew and 
xiow, if possible. It is viiscipi ined . While in most cases, 
the grower will not discipline workers directly (e.g., for 
doing a Jbad 30D, having a ioaa of tomatoes rejected by* the 
processor), he does deal witb tae field supervisor/foreman 
and the contractor. Tney^ in tarn, translate the discipline 
to the operators and head sorter and sortilig crew. 

If the crew is assembled by the head sorter of the 
fuachme on which taey worK, the basis^ for "strain is inherent 
in their structure. Although the head' sorter is the de 
i^ctp supervisor of the sorters, the operator is the de jure 
head of tne entire operation. Thus it ii> possible^ for 
disagreements to develop over machine speeds oetwe^n the 
woEK group and the operator, especially when the crew and 
head sorter are recruited separately. 

A converse or that situation is possible when the role 
of tae contractor is not clearly defined in the supervisory 
process. If a grower* or supervisor directly disciplines 
woricers, then strain develops oetween the contractor who is 
the de fac to supervisor and the company representative who 
IS the de jure supervisor. Such a conflict can oe 
translated into" confusion for the workers and loss of 
control for the contractor. 

« 

A similar, and perhaps more freguent, ^point of stress 
IS found in the.guestion of disciplining a crew tigatly knit 
by experience or kinshij). ' A dilemma faces the grower or 
supervisor when he teels he must discipline a crew member 
who has been recruited thcough such a network. The grower 
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risks the deterioration of the crews should the tamiiy or 
work qroup members interpret the act as an insult to 
tuemseives. In such cases, it would oe likely that it the 
qroups did not leave entirely, then the quality of their 
work could^decline substantially. 

In iiqht of the greater reiati^re degrees of internal 
regulation and efficiency exnibited by crews bound by 
kinship and prior work experience, it is uot surprising that 
nany growers interviewed would preter faoilies and migrants 
to worjc on their machines. 




CHAPIER POUR 



SOCIAL EFFECTS OF THE TBANSITION 
TO rtECHANIZEE HAfiVESTING 



The account thus tar has explained the aanner in which 
toiaatoes are grown and harvested in California. This 
chapter turns to d systematic consideration of the social 
effects 01 this transition and the changes that resulted in 
the shift froa a system dominated by hand harvest to one 
entirely harvested by machine. 

Some of the social eftects have become explicitly clear 
while others remain obscure. Some effects can be reported 
throuqn quantitative data of verifiaiile quality; others 
represeiit s_pec_ulaJtion. „ 

In summarizing the arqumeat about social effects, the 
transition to machine hcirvesting produced the following 
conseque nces : 

!• Production of processing tomatoes became 
concentrated in California. 

2. Concentration nas occurred amongst growers because 
of the increasing specialization necessary to grow tomatoes 
efficiently. 

3., There has been d geographical shift in tomato 
production due, in large part, to tne introduction of the 
new tomato variety ana the harvesting machine. The shift 
has been toward the southern San Joaquin Valley, the west 
side of Fresno County, "^nd away froin the previous center of 



The development of the machine has probably 
contributed significantly to the success of price bargaininj 
in t,he fringe seasonal production areas, in Ventura^ Fresno, 
and* San Benito counties. 

5. The Characteristics of the harvest labor force have 
changed drastically: from male to female; from Mexicaa 
National to American; froia migratory to settled. Complex 
•patterns of labor recruitment nave developed involving 
informal ifetworks of communications. The involvement of the 
present labor force may iiave had additional consequences for 



production 




the Stockton area. 
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family structure aad local economies but no evidence could 
be collected on this ciattei. 

6. A system ot machine production has been introduced 
witn factory-ip.ke characteristics to which growers are 
unaccustooed and with which they continue to remain 
uncofflior table, aaiataininq mai^y of their former primitive 
labor relations. 

0th e r con segue uces may also have occurred but the 
limited character of this study has precl uded their 
elucidation (17) • 



having Tomatoes for California 



One important consequence of the development' of the 
tomato variety and the harvester was the "preservation" of 
tomato production in Caiiforiiia, This^ consequence is 
pointed to most oft^n by California tomato growers and by 
elements within the California agricultural research 
fcstablishaentr most particularly in the University of 
California's Agricultural Experiment Station and in 
Agricultural Extension. According to informants, processors 
were beejosing increasingly aware of California's unviability 
as a / producer of tomatoes. This was related to a 
considerable degree to California's vulnerable position 
because ot the^._u^a vailability ot a large labor supply of 
cheap laDor, tor the "f lash-peaic"' tomato harvest. 

As lonq as the bracero program existed, California's 
production of tomatoes remained unthreatened. As pressures 
developed to end tbe bracero program, processors realized 
that they might get caught without a steady flow of 
tomatoes. Their search for locations in Mexico for growing 
areas and tor locations of potential processing plants has 



(17) It would have been useful, had resources, time, and 
cooperation been available, to conduct a survey of workers 
on tomato harvesters during the aarvest season. This kind 
of study would reguire cooperation of different government 
agencies as well as growers. It could not be mounted an the 
time available to us. Such a survey would have been 
necessary to develop the kind ot data necessary to 
understand t>etter some of the characteristics of the laboi 
torce but, in particular, to elucidate some of the non-work 
related effects of the introduction of the harvester. 
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been reported by growers involved in toaato production at 
the time. 



Once the new tomato varieties - and the machine had 
proven themselves and a new source of labor proved to be 
feasible, processors lost interest in shifting growing to 
Mexico. Under these circ Ufistaaces, production not only 
focused in California but made California tomatoes more 
competitive with tomatoes elsewhere. 

The relationship of the machine to concentration of 
production in California in contrast to other states is 
i)ased on the staters greater regularity and predictability 
of growing conditions. Because weather conditions are 
unusudliy homogeneous and predictable, the new varieties of 
tomatoes tended to produce crops ripe for harvest in 
unusually rich conditions as compared to other places. Not 
only was there a better set, the flowering '^necessary for 
formation of the tomatoes, but the plant produced large 
numbers of blossoms at the same time. Once the set 
occurred, conditions of weath^ar were homogeneous. With 
controllable .irrigation and homogeneous conditions, a crop 
or tomatoes could ue brought to maturity with a significant 
percentage of fruit mature -it *the same moment and with 
conseguent high yields. 

Thus the research on iaachirie-harvei>table varieties not 
only produ^ced fruit with a tough skin and with a capaDiiity 
of relatively easy abscissxon (separation) from the vine but 
also ot tomato plants that would produce large volumes oi 
truit ready for harvest at one time- 
It was this reature tna t made the once-over technique, 
where the aacnihe cuts the entire planb, feasible. In 
contrast to other places where weather . conditions are tar 
less predictable, the u^se ot the mactiiae ha,s been less 
feasible since a. once-ovor cutting of a less homogeneous 
plant with more variaule , growing rates produces 
significantly lower tonnages per acre. 



Concentration of Growers 

\ 

Until the new tcmato varieties and the harvester ^ were 
developed, tomato growing was a relatively unspecialized 
activity by growers who would put in ' varying acreages ot 
tomatoes depending on price, relationship to other crops 
grown, availability ot labor, and a number af other factors. 
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Tomato production was not, however, regarded as a crucial 
growing activity by many ot theui* 

The main reason foL this was that few growers thought 
of themselves .<is tomato growers per se, as tomato 
specialists. For many growers, tomatoes were a crop 
requiring nc special investment that could be grown with 
egiidl facility as other crops. It would be possible to 
shitt to a crop such as alfalfa easily if the price was 
right and just as easy to shift bacK. Tomatoes had their 
own special cultivation problems and harvest laDor had to be 
assemoled but there was little need for a grower to develop 
.high levels of- skills necessary for extensive production. 
Many growers ha^d speciali ties- Dut used tomatoes only as a 
sideline. In many cases, the acreag.es of some tomato fields 
were often eguivaient to the space required to turn one of 
the machines once they were developed. 

The machine harvestabxe totuato variety produced a whole 
new set of conditions lor growers. First, the oachine 
required a sizeable capital investment. The approximate 
$25,000 price of the early machines immediately began a 
process ol concentration. where a grower could, before, put 
in small acreages, it now became necessary to commit oneself 
to acreages approximating the capacity of the machine. 
Thus, with the early macaines' capacity of about 75 acres, 
it made little sense to , buy a machine if a grower was 
planting only 25 acreia. Since the supply of labor in the 
loruj c£ braceros dried up dramatically after 1964, immediate 
concentration Degan. 

Concentration has con tinaed inexoraDly with tne 
improvement of equipment and the increase in machine 
capacity. The latest models available at the time of 
writing can harvest approximately 250 acres per season. For 
a grower to enter tomato production now means that a major 
commitment must be made, in acreages and in capital. Many 
growers have been eliminated from tomato production as a 
result of the increased commitments necessary. 

Concentration has not been a function solely of capital 
requirements. The special character ot machine harvest has 
created conditions in which it is necessary to develop 
considerable skills and "stay on top of" the growing season 
to devtslop a crop wuich is hignly productive and on which 
the ma'chine? can make- an eitective harvest. As noted by one 
Agricultural Extension to.oato expert: to grow , tomatoes 
nowadays one oust "tnink tomatoes." This is because of the 
many variables that Q.an ainect productivity. Once the set 
has occurred, irrigation a.ad otner cultivation practices are 
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necessary to produce a pLemium crop. The grower roust visit 
the tomato tieids regularly and Know them well. Unless ax)le 
to recogaize when a field needs water or has too much, 
unless capable of scheduling irrigation^ a^nd cultivation 
practices, not only will pLT>duc tivity drop but the schedules 
and delivery can be serxoi&ly disrupted. For the grower who 
enjoys holidays during trie growxag season, productivity can 
drop dramatically and the return from the processor can make 
tomato growing a loa^ng proposition. 

Thus, the eftect of the new system has been to produce 
increased special i zat ion . Wiiile tomatoes have not yet 
reached the stage where the levels of specialization are 
equivalent to those found in commodities such as tree crops 
(wh^re specialization is necessary by virtue ot the 
long-term investment in plantings) or in lettuce, (where 
specialization is crucial because of ttie volatile cbTaracter 
of the market) , such tendencies have increased marke^y. 

The effects of specialization on the concentration 
process in manifested most imiaediately in the nuabers of 
growers cf tomatoes in California. There were approximately 
4,000^ growers in 1962; by 1973 that number declined to '597. 
At the same time production in tonnages went from 3,218,000 
in 1962 to ^4,002,000 in 1972. 

Specialization has now reacaed a stage where it is 
reported that one grower is moving in the direction of 
vertical integration. By this is meant that this grower has 
already poved from tomato production into transportation of 
tomatoes to the canneries. It is also reported, altaough 
not confirmed through our own investigation, that moves are 
being contemplated to develop units tor processing tomatoes 
m the field. 

While the evolution ot tomato growing into a situation 
equivalent to lettuce, where the bulk of national production 
IS concentrated in several dozen growing organizations, is 
nowhere near as advanced, the tendency toward vertical 
inteqrat ion ot tomato growers is manifested/ in the 
development ot grower cooperatives that process tomatoes. 
While processing units are bejiond the capacity ot most 
individual tomato growers, thV tendency toward aeveloping 
processing units by growers themselves, organized into 
cooperatives, is well underway. 

The causal process for such ^ development is related to 
the smaller numbers of growers and the larger stake they 
have in production compared to the pre-machine situation 
when tomato growing was an almost casual process involving 
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smaii acreages. Now that yrowersi^-^are "thinking tomatoes"^ 
they must addrei>s themselves also to what happens to their 
'crop atter harvest and this leads in the direction of 
vertical integration. " 



Shifts m Tomato Production Locations 

The development' of machine varieties and the harvester 
has also had significant couseguences for the shift in 
tomato production from its former center,, in San Joaquin 
County the Stockton-Delta area to other locatioas. 

The Stockton area was, until 1968, the prime growing 
area for processing tomatoes . in California. Its nearest 
competition came from adjacent Yolo County where many 
similar conditions existed. Charts 1 and 2 show the trends 
over the years as San Joaquin County was overcome iir 
production by Yolo County in 1969 and by Fresno County in 
1972 . 

Primary among the factors responsible for the shift is 
the sizeaDle land units necessary for tomato production 
under machine harvest conditions. Equally, however, lower 
harvest labor requirements permitted the west Fresno County 
area to move into heavy tomato production ailter 196^1. An 
additional factor is that the new VF-145 variety developed 
for machine harvest was especially appropriate to the 
geophysical, conditions of west Fresno Co.unty. The Stockton 
area is marked by relatively^ compact land ownership and the 
existence oJt a relatively Idrye number of medium sized 
tarms. In addition, soil conditions are less optimal for 
tomato growing than for other crops. Thus, San Joaquin area 
farmers cq^uld " shift to other crops when the costs of 
investment in tomato production became signit icantl y nigher 
as a result 6t the introduction of the machine. irfhere there 
were approximately 500 tomato growers in the early 1960s in 
bai. Joaquin County, that number declined until, by 1972, 
there .were less than 600 tomato growers in the entire state. 

fhe shift in production can also be seen by examining 
trends xn Fresno County. Until the development of the 
tomato dnd the machine, tomato production in Fresno County 
was minimal. As charts 1 and 2 illustrate, it was not until 
1966 that a signiticant rise in acreages and tonnages 
occurred. The dramatic development of production on the 
west side of Fresno County, while partially a product of the 
construction of widespread irrigation networks as a result 
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of the construction of ttie California Water Project^ is more 
a consequence ul the introduction of the machine and the 
machine- adaptable variety. 

West Fresi.o County is an area of very low population 
densities. Prior to the Caiitornia Water Project, most of 
the land was given over to dry tarmin<j although irrigation 
irom wells permitted some growth ot other crops. With the 
availability of vast quantities of cheap water frcm 
California' s uol th, a drama tic stiit t in agricultural 
production Has occurred to crops which require, substantial 
water requirements sucu as tomatoes, rice, f r uit and ^nut 
trees, and grape vines. The towns of this area were 
scattered over enormous distances witn almost no settlement 
in between. Since tne arrival of the water, population has 
grown out remains concentrated in the towns with little or 
no settlement between them. Despite J^^e growth of 
population, the manpower requirements tor \he martuai tomato 
harvest were unavailable once the bracero program ended, 
braceros could have harvested tomatoes prior to 1964 but 
water was limited since the CWP was then under .construction. 

water became available, the braceros were no longer 
around. Trie machine, however, per,mitted harvesting 
extensive acreages with small amounts of manpower. Thus, 
the machine facilitated expansion of a crop in a new area 
where it had hitherto only been a minor factor m 
aqr icult ural production. 

rr^sno County has also served as- a "safety valve" in 
tomato p'roduction. While San Joaquin County has' decreased 
production pver the decade 1963-72 and Yolo County has 
increased, "^jlesuo county has been marked by great variation, 
in 1968, tb^ first boom year in tomato production aflfer the 
harvester was in full use, much of the expansion of output 
as measured by acres planted and tons harvested were 
contracted in Fresno county. With a heavy surplus of tomato 
stocKs carried^ for ward in 1969, Fresno County also had the 
steepest decline in production. After 1970, once the 196d 
surplus was dispersed, Fresno County again had the sharpest 
rate ot increase . 



4 

Success in Price Bargaining in Cannery Tomatoes 



The role of tomato growers v ijs- a- vis tomato processors 
has been one of 'continuous vulverability . The large number 
of growers and their inability to develop a' strong 
organization, the inaoility to maintain close and immediate 
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comiaunicdtions, has put the ^o^er at a disadvantage in 
dealiuqs with piocessors. \ /f" 

As shown earlier, ttxe decision to grow tomatoes is oade 
during the winter when growers negotiate the price of 
tomatoes with representatives ot the processing 4:irias» The 
weakness of the grower in bargaining is the normal weakness 
of the single individual who is part of an aggregated mass 
dealing with a small number ot centralized agencies. Unless 
the individuals develop means to represent themselves with a 
single voice , coordinated author ity dominates the situation. 
Workers learned tixis many years ago and have surrendered 
individual bargaining rights to unions to negotiate with 
employers. Similar practices have developed only fitfully 
with f a rmers. In the case of Calif or nia tomatoes, this 
development has been attempted and aborted and only 
^^ceeded in part in 1974. This partial success appears a 
function, of the introduction ot the tomato harvester^ and 
Its consequences for the cuduge in the tomato growing 
season. 

The California Tomato Growers Association made a major 
attempt at price bargaining between 1958 and 1960 (Holt 
NOV.197J, 6). This attempt was a disaster not only in the 
failure to develop bargaining rights but for the meaDership 
of the Association , itself . While CTGA leadership remained 
committed tpo the notion that bargaining was important it 
qrow^ers were to get a "fair price" for. the crop, they 
recognized their inability to convince the growers. 

A new strategy by the CTGA has emerged recently^ This 
strategy has been based on the fact that the tomato growing 
season has been extended with the introduction of the 
machine harvesting system. Thus, three major new centers of 
tcmato proauction have beeu added to the former production 
centers concentrated in the agricultural counties that 
surround the junction of the oacramento and San Joaguin 
Rivers around California's Delta. The three new centei^s are 
Fresno County repres^enting the early season and San Benito 
county and Ventura County at tae end of the season. 

The special feature or the early and late counties is 
that they can harvest tomatoes at periods that will feed the 
canneries before and after the pean harvest period. Thus, 
these new production areas aave extenaed the season and 
thereby permitted less of, the ''^lash-peak" flood of harvest 
that overtaxes the capacity ot the processing plants. 
Several researchers including Lorenzen continue ^ to work 
toward .the development of a system in which tomatoes would 
be prepr ocessed^ directly in the field and stored in aseptic 
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containers. The truit could be moved to the canneries for 
final processing after the .flash-peak and thereby allieviate, 
the blockaqes that develop in the receipt of the tomatoeb. 

An additional feature should perhaps be noted in the 
characteristics of the three counties. * In each place, 
althouqn m differing degrees, the sheer numbers of growers 
are smaller dud the capacity tor localized organization is 
stronger. On the west side of Fresno County, for example, 
tomatoes are produced a small number ot growers, each of 
whom produces very large acreages and tonnages of tpmatoes. 
While there may not necessarily be a gr6at deal of trust 
between growers, in such a context it -becomes easier for 
individual growers to learn about the contracting practices 
of others. Ana it becomes easier for an organization such 
ds CTGA to make the case for collect^e price bargaining. 
In San Benito County, while acreages are small — especially 
when compared to Fresno County — the numbers of growecS are 
small and relationships are relatively well" developed. 

Still an additional factor aakes processors more 
vulnerable to price bargaining at the ends of the season. 
When processors must take tomatoes in heavy volume, thtey^can 
pick and choose amongst growers and they enco^age 
competition thereby undermining prospects for oargaiuing. 
At the ends of the season, however, with plant capacity 
unutilized, processors must decide whether to pay a high 
price to growers ' to establish the flow of tomatoes at the 
ueqinnmg of the season and extend it longer at the end than 
in the central segment of the growing season. 

I'inally, fexternai market and commodity situationi, can 
create preconditions tor strength in price bargaining. When 
prices for commoaities that compete with tomatoes for 
growing decisions are low, the stance of growers vis-a-vis 
processors will oe weak; when prices of alternate 
commodities are hign, growers can shift from tomatoes to 
alfalfa^ and other field crops with ease? During the iy/J 
harvest, it became apparent tha.t these external marked/ and 
c-ommodity conditions had coine into existence. Tomato 
growers were receiving premium prices, -for uncontracted 
(e.u., speculative) acreages oL tomatoes. At the same time, 
with heavy increases in the prices of competitive crops such 
as alfalfa, growers were more than wilUng to shift away 
from tomatoes. cT^G-A had prepared lor such a situation by 
organizing g-rowers into districts and consulting with them 
on a district basis ratner than statewide. • The early and 
late districts voted tor prince bargaihing and were able to 
resist the pressures of processors .to sign individual 
contracts. because of the favorable coiMitions existing in 
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1975 and the succes^fTil exp^iLience of bargaining in 197a, 
CToA undeitook state^wide Larqainirig for the 1975 growing 
seasoh ait'er signing up ovei bbi of its aeabership und^r 
price oar gaming ar range aeiits. ' 

The role of the mechaMzed harvest systeiB vas central 
to this nev develofment aitnough a set or a-uxiiiary 
condi tions was necessar y before this outcoae could occur. 




Changes in the Structure of 
the Harvest LaDor Force 

Before the toaato harvester, toiaatoes were harvested 
largely by braceros. The Dracero workers were entirely 
aale, recruited froi rural villages la Hexico that regularly 
sent economically active men to the United States'"*^ earn 
what was considered by rural Mexican standards unusually 
good wages. Braceros were rarely recruited solely for the 
tomato harvest but would work a variety ot crops contracted 
by the various groups that recruited them. At the end of 
the season, they were returned to Mexico where they would 
spend the wrnter before possibly returning to the United 
States for the next season. 

There was a second group of tomato harvesters 
consisti ng of a substantial nuaber ot "single a en. " The 
"sinqlemen" phenomenon is rairly widespread in agriculture 
although it is possitly oore -pronounced in sone 'areas ot 
CalitorLia. The singleoen are generally older males, many 
With only .tenuous social relationships, who have generally 
broken from family, friend^s and neighbors, and who have 
taken on an essentially aoaadic life (Adelman and Durant, 
1973 ; Durant and Bagster, 1970; St. John, 1974). ilany are 
semi-alcoholics, especially when they have enough ioufey to 
buy alcohol. Generally referred to as "wiaos" by those in 
agriculture that utilize their services, these workers 
congregate in seedy d'owntown areas* that serve as th^ pickup 
areas for pontractors that recruit daylabor. 

In cities such as Stockton and formerly in Sacramento, 
large li umbers ot singleaen ha ve worked the tomato harvests. 
Largely Anglo by ethnic origin, there were also sprinklings 
of Blacks, Mexicans, Filipinos, and other workers aixed in 
with them. This category ot worker was and is exclusively 
male. 
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The sinyieaen tendea to appear doainatijig m the 
harvest labor torce because of their great '^visibility . 
because they orten hang around che center of Central Valley 
towns where their presence wds tolerated because of their 
contribution .to the, harvest, the lopression has often 
developed aaongst those untaoiliar with agriculture that ttxe 
bulk of the agricultural labor torce consists of alconolics 
and derelicts. This upression has been buttressed Dy the 
comparat i ve "invisibility" of other fan workers 
braceros, Mexican- Aaericans, Filipino fan workers who, 
by living in grower- housing on the ranches ^d having little 
to do with cities and towns, have *gone relatively 
unappreciated. In tens of their contribution . to the 
agricultural labor pool, however, the sing lea en have 
constituted a relatively ainor element although one which 
has been considered useful, particularly in the "flash- peak" 
harvests aore characteristic of agriculture in the past. 

Before the aachme, then, the overwhelaing ouik of the 
harvest labor force in toaatoes was aale. The snitt in the 
^structure of the harvest labor force after 196U has been 
quite draoatic. In a sense, the shift was augured oy the 
need to develop a aew set ot harvest workers at a tiae when 
there was nc existing category that could be drawn into the 
tomato harvest* ^ The solution was workea out in a ayriad of 
saall-scaxe ada^ptations oy individual growers lu the San 
Joaquin and Yolo County areas wnen they recruited^ women to 
worK ou the aachineS. Tnus, the machine arrived when it was 
necessary to fin0 additional sources ot laoor for the tooato 
harvest . Those sources hd ve probabl y developed from 
elements of the population not regularly in the labor force, 
e.g., housewives. Hjukewivei. have the convenient (for 
employers) capaoii^ty. ot ^'finding time" for employment if 
conditions ^ ^re ^ai.prOt>jcidte. The arrival of the machine 
permitted the enliiDtment ot women who would not aoraally 
work m tomatoes, lifting toe sixty pound lugs. 

The oaior proolea involved in bringing women out ot tn^ 
house onto the harvester is one of developing recruitment 
networKS. As near ,as can oe determined through interviews, 
recruitment * networj^s are or^anizedx on an inforoal oasis 
using male farm workers. In som^e areab, Fresno County for 
example, where tomato productio'*u is distant froa centers of 
population, recruitment aas oeen given over, to a 
considerable , degree, to .specialists, e.g., labor 
contractors. The contractors maintain extensive network% of 
contacts through which they recruit labor. 

"The degree of ^ shift in the sex ratio of toaatj 
harvesters has not been established by any agency, at least 
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publically. Our own estimate:^, based on observation on 
nufflerous adchines and tnrouqh liiterviews is that the harvest 
labor force is now Detween 65-80:^ feaale, probably leaning 
toward the niqher end ot tnis ^estimate. 

Iwo additional subconsequences of the sex ratio shift 
should be aentioned. The tirst is based on reasonable 
inferences aDout tne recruitment process ; the second ha^i 
teen r epor.ted Dy sooe knowledgeaDle participants aad 
observers ot the too a to product ion scene, We teel 
reasonably certain about the basis for the first and very 
uncertain about tne second. 

FiLSt, the preseut systea of labor recr uituient 
developed, according to inferences made as a result of 
interviews, cut of personal networks in whicn fara workers 
were asked by their eaployecs to bring wives, friends of 
wives, and others to join ttie harvest crews. Much 
recruitment of labor is conducted in an infornal fashion 
througn personal networks and social linkages. While the 
existence of such networks is fairly clear, n^either the 
dynaaics ol their operation nor the consequences of adding 
on economic and politicax relationships to existing social 
relationships are clear. ' Consider, for exaaple, a 
rtexican-Ameriqan fara worker who is regularly employed by a 
grower and who Decomes the driver of a harvester; he brings 
his wire to work as head sorter; she orings the wife of his 
cpapadre and several of her cpaadres as part of the sorting 
crew; several ot^er friends and relatives nay t>e recruited. 
The network of relationships between these workers is 
social, economic, ana political. Even though little has 
Deen studied aboat fictive Kinship relations amongst 
rtexican- Aser loans m tne United States, indications are 
c ott pad re - com ad i e relations involve all of these eleaents. A 
new dimension may be added by virtue of the effective 
loreaanship of tne driver (the husband) and the iaaediate 
supervisorship ot the head sorter (the wife) . Hov 
supervisorial functions operate on the kinship and fictive 
kinship systems is anknown but it is reasonable to assuae 
that tnere will be some consequences. None of these effects 
coula ue studiea during the present research i-ef tort but they 
represent possiole effects of soae significance. 

The second subconsequence is based on beliefs expressed 
by soae onservers* that the- developaent- of eaployaent 
opportunities tor women wno has previously been largely 
liaited to housewitely activities has produced soae increase 
in taaiiy instability. Several people interviewed felt that 
divorces and otnec marital difficulties had increased as a 
result of the eaployaent opportunities offered through the 

< 
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toodto harvester. On t^e surface, this appears to be a 
reisonaole conclusion but the earnings potential to a woaan 
worKinq in one area just for the tomato harvest is 
insutficient to support a taoily* At hourly rates of $2.00 
an hour in a 50 hour week and a ten week season, a long 
season in aost tomato growing areas, only $1000 iacoae is 
grossed. The degree to which a woman can be "independent" 
of her husband on such relatively saali earnings is liaited. 
It IS possible, of course, that the additional earnings aade 
feasible through w or icing on ^the toaa to harvester h'as 
improved the earning potential of voaen already in 
eapioy Dent and thereby inc reased their ability to earn 
enough moae y to contribute to aarital instability. On the 
wbole, the assessment of aii increase in aaritarl instability 
IS impressionistic and, while specific research is necessary 
to test tnis hypothesis, the authors are duDious that the 
new harvesting system helped to increase instability. 



Technological Sophistication and 
Pciaiti ve La bor hela tions 



The aechanized tomato harvest has produced a shift in 
California from ^ an unsophisticated production system 
accompanied by prisitive - eapioyment relationships to a 
highly sophisticated and complex production system with 
essentially unchanged employment relationships. 

Pre-aachine technology, compared to present day 
techniques, was extreaely primitive. The new systea of 
production with its calculated rationality and planning and 
with a mobile factory — the harvester represents a 
genuine "tactory. in the field." But social relationships 
between employee and employer have been and continue to be 
feudal in character with euployers believing that they 
"Know" what is best for their employees, wanting to use 
employees only when necessary and then discard thea, and to 
reounecate such employees only at the minimua required. 

The harvesting aachine is little more than a jBobile 
^isseaoly and assembly line. Certainly, from the point of 
view of the labor force involved, the machine reproduces 
factory conditions in aost respects. While it is often 
hotter, dirtier and more uncomfortable than aost asseably 
lines, the essential feature of the work is very much like 
that found on industrial operations. The work is delivered 
to workers on conveyor belts, they perform their operations 
on the aateriais and require, supervision and direction. 
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particularly with respect to the quality of the product. As 
in factories, different work positions have differential 
benefits and disadvantages so that sooe system is necessary 
to determine eguitdbility of 30b assiynaents. Physically, 
the work is identical to that on aost asseably lines. In 
contrast to aost industrial asseably operations, work on the 
harvesting machine places heavy burdens on the upper portion 
of the Dody while the bottom half of the body is laaobile, 
Onlike finer assembly operations where aovements are small 
and relatively tine, toaato sorting involves gross aovements 
of hands and arms. yision is important but touch, according 
to sorters, is equall^r 01: possibly even aore, important. 

In assemoly line operations, su^rvision represents an 
important element of managerial ccrlftrol. When the harvester 
is compared to industrial operations involving assembly 
lines, what is most striking is the comparative lack of 
supervision and direction. As nas been pointed out in the 
earlier discussion of worK organization, no, clear 
delineation ot authority is present on most aachines. 
Ditterent patterns exist in which authority on the machine 
rests in difterent hands at different times. Whatever 
supervisory system exists on the machine can be instantly 
superseaed by the arrival of a field fore^man, the gifower, or 
some person supernuaary to the machine itself. 

^ In such circuastaaces, a great deal of direction as to 
what actually occurs on macnines is worked oat by the 
workers themselves* It appears that informal arrangements 
are worxed out in whicn different factors intluence the 
manner in which jobs are distributed and the work is 
performea. Ihe influence of kinship and friendship 
networks, for example, play a role in a nuaber of 
situations. Similarly, age factors, the relationships 
tietween the machine operator, tne head sorter, and other 
personnel can affect toe way in which work is performed. 

The creation of a factory type of technical system in 
agriculture does not always produce concomitant changes in 
the way in which the production system is organized; 
indeed, the opposite is often the case^ with culture lay 
developing as technologica 1 change occurs but social 
arrangements fail to keep abreast (Ogburn, 192 2)^ This 
pattern exists with the tomato harvester where a 
technological system has been introduced while retaining a 
supe r visor y and manpower control system that reflects 
previous times. Supervision is given ' little thought; 
training of worKers, such as it is, occurs more as rapid 
break-in procedure with little follow- through. In many 
cases wnere direct observations occurred, even with fairly 
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ODvious "scoop-sorting," therh; was no foliov-up training 
activities. Growers in California, like growers elsewhere, 
pay a great deal ot attention to the recruitment ot labor 
and , in aost cases, little or no attention to the 
supervision and the management ot that labor (Friedlaad and 
Nelkin iy7U Chapter 4). Hith direction abdicated, it is 
lett to workers themselves to create their owu forms of 
organization. This is manifested in the varying types of 
informal wo^k arrangements discussed earlier. 

In one respect, work re la tionshi ps on the machine 
reproduce the prevailing relationships in industry; the 
superordinate-suDordina te re la ti ons of factory lif e» For 
most growers, workers are simpxy pairs of hands employed'^ to 
perform a job. Little or no consideration is given to 
idea tuat the hands are attached to bodies, brains, vital 
organs, or to social entities. In this respect, American 
irndustry is more advanced even if it treats workers as human 
Leinqs only tor the manipulative ends of improving output. 
This sophistication is not yet present in agriculture. The 
prevailing ethos ot most growers and there are some 

exceptions is that workers are a necessary evil that must 
te endured. 

Despite grower rhetoric tnat contends that farm workers 
bring important skills to their work, few growers believe 
such argumentation. The skills of farm workers are, indeed, 
important; the capability of selecting a good tomato and 
keeping it in the pack while removing a bad tomato involves 
d complex variety of skills that even the most remarkable 
engineer nas not yet succeeded in reproducing (18) . 

Further, the capaoility ot performing this labor in an 
unstable and uncomfortable environment for extended periods 
of time IS very much taken for granted except in cases where 
labor is in very short supply. 

Ine approach of growers, therefore, remains geared to 
producing labor surpluses rather than in dealing with the 
creation of conditions in which the skills and capabilities 
of existing workers are recognized and given appropriate 
recognition, economic and moral. Industry, in this respect, 
has only a slightly better record so it shpuld perhaps not 
be expected that growers would manifest strikingly different 



(13) Research is currently underway to develop a mechanical 
sorting system based on color. If successful, this new 
system will eliminate the need for most ot the sorters on 
the machine. 
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attitudes than prevalent with most emplpyers. The 
vulneraoility of their labor supply, however, in contrast to 
that of indubtry,, migdt have led growers to seek other and 
new solutions to their proolems in dealing with workers, la 
their adherence to strategies geared to producing surpluses 
of cheap labor, ^owev^r, growers continue to reflect the 
practices of the • past. In this respect, then, while the 
sources of labor to work the toaato harvester are 
structurally different fro© the sources that worked the hand 
harvest in tooatoes, the basic orientations toward labor, 
its supply, oanagenent, and direction, have remained 
essentially unchanged. 

It IS perhaps worth noting that there is a handful of 
growers who Manifest different attitudes, who pay attention 
to ensuring a stable supply ot workers, training thea at the 
beginning of the season, and supervising thea • with an 
orientation that recognizes their skills. In the experience 
of our observation, such growers tend to be small in nunber 
and in scale. The larger the size of the production entity 
m tomatoes, if generalization is possible, the more growers 
are separated from their labor torce and the less interest 
they have in it» 

The current characteristics of toaato production 
indicate /that the likelihood of union organization of toaato 
workers will iaprove in the future. The introduction of 
increased technology and its accompanying division ot labor- 
always provided impetus to unionization of workers 

' (Friedland and Nelkin, 1972). Altnough the tomato season is 
a short one and. many of the workers are women who enter the 
labor force tor the harvest only, other workers 
particularly those with skills other than sorting are 
employed for lengthier periods in agriculture. These 
workers will provide a good recruiting ground for unionism. 
Because of the relative shortness of the harvest season, 
many farm workers spend mucn ot their year involved in other 
agricultural operations: driving, pruning, irrigating, etc. 
The probability is considerable that it will be in the 

"context ot work other than- tomato harvestiqg that such 
workers will be recruited into unions. However, the 
characteristics of the tomato industry, with its increased 
division of labor and heavy technological inputs, will 
contribute to encouraging such workers to join unions. 
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